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Counsel for the Appellant Ranbaxy Pharmaceuticals Inc. certifies the 
following: 

1. The full name of every party represented by me is: 

Ranbaxy Pharmaceuticals Inc. 

2. The name of the real party in interest (if the party named in the 
caption is not the real party in interest) represented by me is: 

Not Applicable 

3. All parent corporations and any publicly held companies that own 10 
percent or more of the stock of the party represented by me are: 

Ranbaxy Pharmaceuticals Inc. is a wholly-owned subsidiary of 
Ranbaxy [Holdings] UK Ltd. which is a wholly-owned subsidiary of 
Ranbaxy Netherlands B.V. which is a wholly-owned subsidiary of 
Ranbaxy Laboratories Limited. 

4. The names of all law firms and the partners or associates that 
appeared for the party now represented by me in the tial court or 
agency or are expected to appear in this Court are: 

Knobbe, Martens, Olson & Bear, LLP; Darrell L. Olson; William R. 
Zimmerman; Mathews, Collins, Shepherd & Gould, P.A.; and Ronald 
Gould. 

Date: By: ?a -1 
Darrell L. Olson 

Counsel for Defendant-Appellant 
Ranbaxy Pharmaceuticals Inc. 
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STATEMENT OF RELATED CASES 

There has been and is no other appeal from the present civil action in 

this or any other appellate court. Counsel is aware that Glaxo Group Ltd. 

and Glaxo Wellcome, Inc. (collectively “Glaxo”) have filed suit against 

Apotex Inc. alleging infringement of the same patent that is at issue in this 

appeal. See Glaxo Group Ltd. v. Apotex Inc., Docket No. 00 C 5791 (ND. 

Ill.). Counsel is unaware whether this Court’s decision in this appeal will 

directly affect the suit against Apotex Inc. 

-xii- 



STATEMENT OF SUBJECT MATTER 
AND APPELLATE JURISDIC~ION 

The statutory bases for jurisdiction of the United States District Court 

for the District of New Jersey in this declaratory judgment action for patent 

infringement are 28 U.S.C. 6 1338(a) and 28 U.S.C. $5 2201, 2202. 

c Pursuant to 28 U.S.C. (j 1292(c)(l), this Court has jurisdiction over this 

interlocutory appeal from the grant of a preliminary injunction. 

The district court entered an order granting a preliminary injunction 

on December 21, 2000. JA l-2, Appellant timely filed notice of appeal 

from the grant of the preliminary injunction on December 21, 2000. JA 

17 18-19; see Fed. R. App. P. 4(a)( 1). 



I. STATEMENT OF THE ISSUES 

1. Did the district court err as a matter of law in construing 

Claim 1 of U.S. Patent No. 4,562,18 1 ? ’ 

2. Did the district court err in finding a likelihood of success on 

infringement under its claim construction, in assessing the other preliminary 

injunction factors in light of its likelihood of success finding, and in granting 

a preliminary injunction based upon these findings? 

II. STATEMENT OF THE CASE 

A. Nature Of The Case 

Ranbaxy Pharmaceuticals Inc. (“Ranbaxy”) appeals from the district 

court’s grant of a preliminary injunction, which the district court premised 

on its erroneous construction of Claim 1 of U.S. Patent No. 4,562,181 (“the 

‘ 18 1 patent”). 

B. Statement Of Facts 

1. Glaxo’s Cefuroxime Axetii Patents And Ceftin@ Product 

The ‘ 18 1 patent, at issue in this appeal, is directed to a specific 

physical form of the antibiotic cefuroxime axetil. JA 67 (col. 2, 11. 20-22) 

(“cefuroxime axetil is advantageously prepared and used in highly pure 

amorphous form rather than in crystalline form.“), 73 (Claim 1). The ‘ 18 1 
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patent alleges the narrow improvement that the amorphous form of 

cemroxime axetil provides advantages over the crystalline form. JA 67 (col. 

i, II. l-22). 

On May 12, 198 1, Glaxo Laboratories Limited obtained U.S. Patent 

No. 4,267,320 (“the ‘320 patent”) directed to a family of cephalosporin 

antibiotics, including cefkroxime axetil. JA 856-57. Pursuant to 35 U.S.C. 

5 156, Glaxo Laboratories Limited obtained a two-year patent term 

extension for the ‘320 patent, the maximum permissible extension. JA 866- 

68. Thus, the ‘320 patent expired on May 12, 2000, placing cefuroxime 

axetil in the public domain and ending Glaxo Laboratories Limited’s 

exclusivity over the compound cemroxime axetil. JA 856, 868. 

The ‘320 patent, which is prior art to the ‘ 181 patent, discloses that 

esters of the antibiotic cefuroxime possess beneficial properties over other 

cefuroxime compounds. JA 857. The ‘320 patent recites cefkroxime axetil, 

a particular ester of cefkoxime, as “particularly preferred” and expressly 

claims this compound in Claim 4. Id.; JA 858 (col. 3,11. 10-l l), 864 (Claim 

4). The ‘320 patent also specifically discloses the oral administration of 

cefuroxime axetil as an antibiotic. JA 856, 857 (col. 2,ll. 12-3 1). 
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Cefuroxime is a broad spectrum antibiotic that is used to treat various 

conditions, including pharyngi tis, tonsillitis, acute bacterial maxillary 

sinusitis, and skin infections. JA 6, 275-77. Cefuroxime axetil delivers the 

active drug substance cemroxime, also referred to as the active moiety, to 

the patient. JA 15, 41, 67-68, 673 (Temyik Decl., 11 3, 6). The active 

moiety provides the beneficial medicinal properties of the antibiotic. 

Cefuroxime axetil can exist in two physical forms: (I) the amorphous 

form, in which the molecules are not in an ordered arrangement, and (2) the 

crystalline form, in which the molecules are in an ordered arrangement. JA 

67 (col. 1, line 62 - col. 2, line 22), 1639-40 (Lancaster Deck, 77 4-5). The 

‘ 18 1 patent, which issued to Glaxo on December 3 1, 1985 and which expires 

on June 29, 2003, alleges a narrow improvement over the ‘320 patent. JA 

64, 67. The ‘181 patent discloses that the amorphous form of cefuroxime 

axetil provides advantages over the crystalline form. JA 67 (col. 2, 11. 

20-22). 

Claim 1 of the ‘ 18 1 patent recognizes this distinction between the two 

physical forms by narrowly claiming the amorphous form to the virtual 
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exclusion of the crystalline form. 1 Claim 1 of the ’ 18 1 patent, the only 

independent claim, recites: 

Cefuroxime axetil . in amorphous form essentially free 

from crvstalline material, and having a purity of at least 95% 

aside from residual solvents. 

JA 73 (emphasis added). The emphasized portion of Claim 1 is the disputed 

claim limitation both before the district court and in this appeal,. 

During the extended period of exclusivity provided by the ‘320 patent, 

the FDA approved Glaxo Wellcome, Inc.‘s New Drug Application (“NDA”) 

for a cefuroxime axetil antibiotic. JA 200 (Rivera Decl., 77 2-3), 870, 881, 

1165. In 1988, Glaxo began to market Ceftin@, the commercial embodiment 

of the “320 patent and the ‘ 181 patent, under this NDA. JA 200 (Rivera 

Decl., 7 2-3), 1199 (Glaxo marks the package insert for Ceftin@ with the 

‘320 and ‘18 1 patent numbers). Glaxo claims that Cefiin@ is entirely 

amorphous and contains no crystalline material. JA 201 (Rivera Decl., g 5), 

1165, I 167, 1180-8 1 (the U.S.P. monograph for cefuroxime axetil states that 

1 The written description of the ‘ 18 1 patent reinforces this 
distinction between the amorphous and crystalline forms, stating that the 
amorphous form should be prepared to “avoid formation of any crystalline 
material.” JA 68 (col. 4, line 46) (emphasis added). 
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“It is amorphous.“). In an effort to preserve and extend exclusivity over 

cefuroxime axetil, in addition to the ‘ 181 patent, Glaxo also filed and 

obtained several patents on processes for preparing cemroxime axetil and on 

coatings for cemroxime axetil tablets prior to expiration of the ‘320 patent. 

JA 12 18-27, 1232-41, 1245-89. Glaxo does not assert any of these other 

patents against Ranbaxy. JA 1299- 130 1. 

2. Ranbaxv’s Cefuroxime Axetil Antibiotic 

Ranbaxy is a New Jersey based company engaged in the development 

and marketing of both innovative and generic pharmaceuticals. JA 677. On 

April 19, 1999, Ranbaxy’s parent company, Ranbaxy Laboratories Limited, 

filed an Abbreviated New Drug Application (“AND,“) with the Food and , _. 

Drug Administration (“FDA”) seeking approval to market a generic form of 

cefuroxime axetil in tablet form.2 JA 673 (Temyik Decl., fl 2), 677 

(Chattaraj Decl., 7 3), 870-71. Ranbaxy filed its ANDA in anticipation of 

the expiration of Glaxo’s ‘320 patent in May of 2000. JA 677. 

Under the ANDA process, which was specifically implemented to 

foster more rapid approval of generic drug products, Ranbaxy need not 

2 Although Ranbaxy Laboratories Limited filed the ANDA, for 
ease of reference this brief refers to the ANDA as “Ranbaxy’s ANDA.” 
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conduct clinical trials to show the safety and efficacy of its cemroxime axetil 

antibiotic. JA 14, 673; see Glaxo, Inc. v. Novopharm, Ltd., 110 F.3d 1562, 

1568, 42 U.S.P.Q.2d 1257, 1262 (Fed. Cir. 1997) (ANDA process fosters 

“expedited approval”). In order to speed the approval process, Ranbaxy 

must instead show that the cefuroxime axetil antibiotic that is the subject of 

its’ ANDA is bioequivalent to the already-approved drug product of another 

compw, in this case Glaxo’s Ceftin@ product. JA 14, 673. 

“Bioequivalence” does not mean that the composition of Ranbaxy’s 

cefuroxime axetil antibiotic is the same as Ceftin@, but rather that Ranbaxy’s 

cefuroxime axetil antibiotic delivers the same amount of the active moiety 

cefitroxime to the patient as Cef%n@. JA 14- 1 5,673. 

While Ranbaxy’s cefuroxime axetil antibiotic is bioequivalent to 

Cefiin* for purposes of ANDA approval, it differs significantly in 

composition from Ceftin? JA 87 1, 892, 1054. Unlike Ceftir?, which 

contains no crystalline material, Ranbaxy’s cefuroxime axetil antibiotic 

. 

contains a mixture of crystalhne and amorphous cefirroxime axetil. JA 15, 

41, 201 (Rivera Decl., l’/ 5), 673 (Temyik Decl., fi 5), 895-97, 927-3 1, 1047, 

1054, 1165, 1167, 1180-8 1. Ranbaxy’s ANDA requires the amount of 

crystalline cemroxime axetil to range between lo- 15% of the total amount of 
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cefuroxime axetil, with the balance of 85-90% cefuroxime axetil being 

amorphous. JA 15, 4 1, 673 (Temyik Decl., 1 5), 895-97, 927-3 1, 1047, 

1054. In the samples that were used to establish bioequivalence for purposes 

of the ANDA, R an axy’s b cefuroxime axetil ‘antibiotic contained 12% 

crystalline and 88% amorphous cefuroxime axetil. JA 15, 41, 673 (Temyik 

Decl., 1 5), 1035, 1054. Both the crystalline. and amorphous cefuroxime 

axetil in Ranbaxy’s cefuroxime antibiotic deliver ‘the active moiety 

cefuroxime to the patient. JA 15, 41, 673-74 (Temyik Decl., 7 6). In 

contrast, Ceftin@ contains only amorphous cefuroxime axetil. JA 201 

(Rivera Decl., 7 5), 1165, 1167, 1180-81. Thus, the two drug products .differ 

markedly in the form of cefuroxime axetil used. 

The FDA has not yet approved Ranbaxy’s ANDA, and Ranbaxy 

cannot launch its cefuroxime axetil antibiotic until FDA approval is granted. 

JA 16, 673 (Temyik Decl., 1 3), 677 (Chattaraj Decl., 77 4-5). While 

Ranbaxy cannot predict with certainty when the FDA will approve its 

ANDA, Ranbaxy believes FDA approval is imminent. JA 16, 46-47, 677 

(Chattaraj Decl., fl 4), 1325 (Chattaraj Dep. 54:3-6), 1327 (Chattaraj Dep. 

615-8 (FDA approval expected “Any day now.“)). But for the district 

court’s preliminary injunction, Ranbaxy would launch its cefuroxime axetil 
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antibiotic immediately upon FDA approval. JA 1323 (Chattaraj Dep. 48: 1% 

23). 

Glaxo has opposed Ranbaxy’s ANDA in the FDA by filing a Citizen 

Petition and a supplement thereto. JA 1163-1217. Glaxo’s Citizen Petition 

has delayed approval of Ranbaxy’s ANDA, which otherwise was expected 

to occur in late 2000. JA 677 (Chattaraj Decl., 16). 

3. The Current Litipation 

In 1999, Glaxo contacted Ranbaxy demanding that Ranbaxy disclose 

whether it had filed an ANDA for any cefuroxime axetil antibiotic. JA 

1290, 1292, 1295-96. Glaxo also demanded that Ranbaxy provide samples 

of any such drug product, and ,provide the reasons that its drug product does 

not infringe Glaxo’s various patents relating to cefuroxime axetil. Id. 

Ranbaxy responded to Glaxo’s letters by acknowledging Glaxo’s patents and 

stating that it did not infringe these patents. However, Ranbaxy refused to 

disclose its confidential ANDA and product information to Glaxo. JA 129 1, 

1293-94, 1297-98. 

On October 20, 2000, Glaxo filed suit against Ranbaxy in the District 

of New Jersey seeking a declaratory judgment that Ranbaxy’s manufacture 

and sale of the, cefuroxime axetil antibiotic that is the subject of Ranbaxy’s 
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ANDA would infringe the ‘ 181 patent. JA 59-63. At Glaxo’s request, the 

district court ordered expedited discovery regarding Ranbaxy’s confidential 

ANDA on November 6,200O. JA 140-4 1. Ranbaxy provided the expedited 

discovery, including producing its confidential ANDA and making the 

President of Ranbaxy available for deposition. JA 1307- 10, 13 13. 

Without Ranbaxy having been permitted the opportunity to conduct 

any discovery whatsoever, Glaxo filed a motion for a preliminary injunction 

on November 21, 2000. JA 166, 185. Glaxo’s motion sought to enjoin 

Ranbaxy from marketing its cefi.troxime axetil antibiotic after the FDA 

approves Ranbaxy’s ANDA. JA 166. On December i8, 2000, the district 

court issued a Memorandum granting a preliminary injunction enjoining 

Ranbaxy from launching any cefuroxime axetil product under its ANDA. 

JA 3,50. On the same date, the district court issued an Order to Show Cause 

regarding the amount of the preliminary injunction bond or, alternatively, 

whether the preliminary injunction should be made final obviating the need 

for a bond. JA 50. Thus, the district court wanted to consider granting a 

permanent injunction against Ranbaxy thereby ending proceedings in the 

district court, even though Ranbaxy had not yet been given any opportunity 

to conduct discovery. Id. 
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The district court entered a Preliminary Injunction Order on 

December 21, 2000, after the parties agreed as to the entry of a preliminary 

(not permanent) injunction and the amount of the bond. JA 1-2. The Order 

enjoined Ranbaxy from launching any cemroxime axetil product under its 

ANDA, set a bond of $lO,OOO,OOO to compensate Ranbaxy for injury 

resulting from being wrongfully enjoined and stayed all proceedings in the 

district court, including the Order to Show Cause, pending this appeal. Id. 

In staying further proceedings, the district court stated that the decision of 

this Court on appeal “may become dispositive of the litigation here 

pending,” recognizing that this case turns .on the legal issue of claim 

construction discussed in the following section. JA 17 17. 
b 

4. The District Court’s Claim Construction 

The district court adopted Glaxo’s proposed claim construction and 

construed “essentially free from crystalline material” in Claim 1 of the 6 18 1 

patent to mean “merely excluding from the claimed invention any item 

having sufficient crystalline cefkroxime axetil that materially or 

fundamentally affects the basic characteristics of the invention.” JA 26-27; 

see JA 28, 37-38. The district court’s basis for this construction was a 

dictionary definition of “essentially” as meaning “fundamentally” and a 
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dictionary definition of “essential” as meaning “belonging to or being a part 

of the essence of something.” JA 27. After reciting these definitions, the 

court leaped to the conclusion that “essentially free from” focuses “on 

whether the crystalline material fimdamentally affects the characteristics and 

functions of the cefiroxime axetil invention.” Id. The court attempted to 

support its claim construction by noting that it is “consistent” with the 

meaning of the recognized transitional phrase “consisting essentially ofi” 

which excludes elements that would materially affect the characteristics of 

the invention. Id. 

In reaching its claim construction, the district court rejected or ignored 

substantial intrinsic evidence. For example, the ‘ 18 1 patent claims priority 

to United Kingdom Patent Application No. 8222019, which expressly 

defines “essentially free from crystalline material” as meaning that the 

crystalline content is “so low as to be undetectable,” i.e., an amount that 

“may be assumed to be zero for all practical purposes.” JA 28, 797, 845. 

While acknowledging that the UK application was intrinsic evidence and 

“does perhaps favor a more restrictive interpretation of the claim,” the 

district court rejected the express definition in this priority document 

because it was not contained in the ’ 181 patent itself, “but only in a 1982 
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foreign application about which we know very little.” JA 28-30, 33. The 

district court also relied on extrinsic evidence submitted by Glaxo to bolster 

its decision to ignore this express definition. JA 3 l-33. 

Similarly, the district court next chose to ignore portions the written 
1 

description of the patent, which contain examples disclosing the *‘absence of 

crystals” (Example l), “the presence of a few crystals” (Example 18) and 

“C 1% crystalline material” (Example 21). JA 35-36. The district court 

ignored these teachings “because of the inherent confusion and lack of 

clarity involved.” JA 36. 

Finaily, the district court ignored portions of the prosecution history 

of the patent, which contradict the court’s claim construction. JA 33-34. 

Glaxo originally attempted to obtain a broad independent claim to 

cemroxime axetil in “substantially amorphous form,” and a claim dependent 

upon such broad independent claim further specifying that the composition 

was “essentially free from crystalline material.” JA 10, 34. However, in 

response to an indefiniteness rejection as to the amount of crystalline 

material permitted, Glaxo acquiesced in the rejection and inserted the 

narrowing phrase “essentially free from crystalline material” from the 

dependent claim into the independent claim. JA 10-l 2, 34. Despite the 
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clear mandate of 35 U.S.C. 6 112, ‘T[ 4, which requires dependent claims to 

be narrower than the independent claim from which they depend by 

containing an additional limitation, the district court concluded that Glaxo’s 

amendment was not narrowing and proceeded to broadly construe the 

disputed claim limitation without regard for the surrender of subject matter 

necessary to obtain the patent. JA 37-38,38 n.15. 

5. The District Court’s Grant Of A Preliminarv Iniunction 

After construing the disputed limitation to mean “free of crystalline 

cemroxime axetil that materially detracts from or affects the characteristics 

of the claimed invention,” the district court then determined that the 

cefuroxime axetil antibiotic set forth in Ranbaxy’s ANDA was “essentially 

free from crystalline material” because “the level of crystalline cefuroxime 

axetil in Ranbaxy’s likely product does not materially affect the 

characteristics of the cefuroxime axetil, specifically its bioavailability.“3 JA 

37-38, 40, The court based this determination on a statement in Ranbaxy’s 

ANDA regarding the bioequ&valence of its cemroxime axetil antibiotic 

relative to Glaxo’s Ceftin@ product. JA 41-42. Thus, the district court 

3 In seeming contradiction to this determination, the district court 
also found “this crystalline material is an active ingredient of the 
product, delivering cefuroxime tc the patient.” JA 4 1. 

[Ranbaxy 
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compared the cemroxime axetil antibiotic that is the subject of Ranbaxy’s 

ANDA to Glaxo’s commercial Ceftin@ product to determine infringement. 

Under its claim construction, the district court concluded that Glaxo had 

demonstrated a likelihood of success in proving literal infringement. JA 23, 

42. 

While stating that it need not consider infringement under the doctrine 

of equivalents; the district court stated that “it most likely would have 

concluded that [Ranbaxy’s antibiotic] would infringe the ‘ 18 1 patent under 

this doctrine as well.” JA 42 n. 17. The court concluded that prosecution 

history estoppel does not bar application of the doctrine of equivalents 

because “it does not appear that Glaxo’s amendment satisfies the 

requirements for a ‘narrowing amendment”’ under Festo Corp. v. Shoketsu 

Kinzoku Kogyo Kabamhiki Co., --- F.3d ---, ---, 56 U.S.P.Q.2d 1865, 1868, 

1887-90 (Fed. Cir. 2000) (en bane). JA 38 n. 15. 

The district court discussed the irreparable harm, the balance of 

hardships and the public interest factors in view of its determination of the 

likelihood of success factor. JA 42-43, 47-48, 49. Based upon its 

determination of the likelihood of success factor, and its determination of the 
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other three factors in view of the likelihood of success factor, the district 

court granted a preliminary injunction against Ranbaxy. JA l-2,50. 

Even though done in connection with a preliminary injunction motion, 

the district court indicated that it had provided a final construction of Claim 

1 so as to find infringement. The finality of the court’s construction is 

evidenced by the court’s statement in its Memorandum and Order to Show 

Cause directing the parties to address the issue of “whether the order should 

be made final, thereby obviating the need for a bond.” JA 50. 

III. SUMMARY OF THE ARGUMENT 

The district court erred in construing the claim limitation “essentially 

free from crystalline material” by adopting a meaning far different ffrom its 

ordinary meaning and unsupported by the intrinsic evidence. The ordinary 

meaning of “essentially free from crystalline material,” consistent with the 

intrinsic evidence, is having fundamentally no crystalline material. Under 

the district court’s erroneous construction, the cemroxime axetil can have 

15% or more crystalline material and still be “essentially free from 

crystalline material.” To illustrate that the court’s construction is totally at 

odds with the ordinary meaning, imagine a dieter’s surprise to find a product 

labeled “essentially free from” sugar actually containing 15% or more sugar. 
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The district court attempted to support its erroneous claim ” 

construction by adopting Glaxo’s proposal that “essentially free from” 

somehow means the same thing as the recognized transitional phrase 

“consisting essentially of.” To the contrary, “essentially free from” is a 

negative limitation having no relationship to the transitional phrase 

“consisting essentially of.” 

The district court’s claim construction also finds no support in the 

record, and indeed the district court cited to no intrinsic evidence for support 

in its entire opinion. The district court’s construction contradicts the priority 

document in the ‘ 181 prosecution history, which specifically defines the 

disputed limitation as meaning that any amount of crystalline material 

present is “undetectable” and “may be assumed to be zero for all practical 

purposes.” Moreover, the district court’s construction contradicts Glaxo’s 

own extrinsic evidence, which shows that crystalline cemroxime axetil is 

detectable at lo%, and even at 5%. 

The district court’s construction also contradicts the salient portions of 

the written description and the prosecution history of the ‘ 18 1 patent, which 

magnify the error in the court’s construction. The written description sets 

forth two embodiments: (1) a broad disclosure of cemroxime axetil in 
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“substantially amorphous form,” and (2) a preferred embodiment of the 

“substantially amorphous form” that is “essentially free from crystalline 

material.” Example 22 is expressly directed to the broad’, “substantially 

amorphous form,” which Glaxo represented to the PTO as having 10% 

crystalline material. Other examples are directed to the narrow preferred 

embodiment, e.g., the “absence of crystals” (Example l), the “presence of a 

few crystals” (Example 18) and “< 1% crystalline material” (Example 2 1). 

Importantly, Glaxo attempted and failed to obtain a claim to the broad 

embodiment of cefuroxime axetil in “substantially amorphous form.” 

Rather, in response to an indefiniteness rejection, Glaxo narrowed the claim 

by inserting the phrase “essentially free from crystalline material” from a 

dependent claim into an independent claim and cancelled the phrase 

“substantially amorphous form.” Thus, Glaxo surrendered coverage of the 

broader embodiment. Accordingly, because “essentially free from 

crystalline material,” originally present in a dependent claim, is narrower 

than the broad “substantially amorphous” embodiment, which Glaxo 

described as being able to have as much as 10% crystalline material, 

“essentially free from crystalline material” cannot be construed to cover 

10% or more. 

-17- 



P. 
i_ 

!y The ordinary meaning, the express definition in the priority document, 

I the written description and the prosecution history show that “essentially 

free from crystalline material” should be construed to mean undetectable 

amounts of crystalline material (e.g., a few crystals or Cl% crystalline 

material, as disclosed in the examples) that may assumed to be zero for all 

practical purposes. Glaxo’s extrinsic evidence shows that crystalline 

cemroxime axetil is detectable when present at lo%, and even at 5%. In no 

event, however, can the disputed limitation be construed to cover 

cefuroxime ax&l in “substantially amorphous form,” i.e., as much as 10% -- 

~ c crystalline material, because this is the claim scope Glaxo surrendered to 

obtain its patent. 

Therefore, Ranbaxy ‘s cefirroxime axetil antibiotic, which 

undisputedly contains lo- 15% crystalline material, is not “essentially free 

from crystalline material” and cannot literally infringe the ’ 18 1 patent. 
, 

Moreover, Glaxo’s amendment during prosecution precludes any application 

of the doctrine of equivalents with respect to the “essentially free from 

Y ’ crystalline material” limitation. Thus, Ranbaxy’s cemroxime axetil 

antibiotic also cannot infringe under the doctrine of equivalents. 



Ranbaxy’s antibiotic cannot infringe any claim of the ‘ 18 1 patent 

under the proper claim construction, and thus Glaxo cannot show any 

likelihood of success on the merits. Moreover, because the district court’s 

discussion of the other three preliminary injunction factors was premised 

upon its erroneous assessment of likelihood of success, which it considered 

to be strong, the. district court abused its discretion in granting the 

preliminary injunction. 

IV. ARGUMENT 

A. Standard of Review 

This Court reviews questions of claim construction de nova. See 

Cybqr Corp. v. FAS Techs., Inc., 138 F.3d 1448, 1454, 1456,46 U.S.P.Q.2d 

1169, 1172-73, 1174 (Fed. Cir. 1998) (en bane); Markman v. Westview 

Instruments, Inc., 52 F.3d 967, 979, 34 U.S.P.Q.2d 1321, 1329 (Fed. Cir. 

1995) (en bane), affd, 5 17 U.S. 370 (1996). This Court reviews decisions 

granting a preliminary injunction under an abuse of discretion standard. See 

Novo Nor-disk of N. Am., Inc. v. Genentech, Inc., 77 F.3d 1364, 1367, 37 

U.S.P.Q.2d 1773, 1775 (Fed. Cir. 1996). 

To overturn the grant of the preliminary injunction based on an abuse 

of discretion, Ranbaxy must show that the district court based its decision on 
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Here, the district court erred by construing “essentially free from 

crystalline material” to permit the presence of any amount of crystalline 

material that does not “materially detract[] from or affect[] the 

characteristics of the claimed invention.” JA 37-38. In so doing, the court 

adopted a claim construction contrary to the ordinary meaning of the 

language of the claim, contrary to the written description of the patent and 

contrary to the prosecution history of the patent. In struggling to adopt 

Glaxo’s proffered claim construction, the district court went so far as to use 

extrinsk evidence to contradict an express definition of the disputed claim 

limitation found in the intrinsic evidence. JA 28-33. 

1. “Essentialiv Free From Crvstalline Material” Has An 

Ordinarv Meaning 

This Court has emphasized that the language of the claim frames and 

ultimately resolves all issues of claim interpretation. See AbTox, Inc. v. 

Exitron Corp., 122 F.3d 1019, 1023, 43 U.S.P.Q.2d 1545, 1548, amended 

by, 131 F.3d 1009, 46 US.P.Q.2d 1735 (Fed. Cir. 1997). Claim 1 recites 

“[clefuroxime axetil in amorphous form essentiallv free from crvstalline 

material.” JA 73 (emphasis added). The only contested limitation of this 

phrase is the meaning of “essentially free from crystalline material.” JA 26. 
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Claim terms are given their ordinary meaning, unless it is clear from 

the written description or the prosecution history that the patentee expressly 

defined the claim term differently. See K-2 Corp. v. Salomon S.A., 19 1 F.3d 

1356, 1362-63, 52 U.S.P.Q.2d 1001, 1004 (Fed. Cir. 1999) (claim terms are 

given their ordinary meaning, but “a different meaning clearly and 

deliberately set forth in the intrinsic materials - the written description or 

the prosecution history - will control.“); Johnson Worldwide Assocs. v. 

Zeko Corp., 175 F.3d 985,989,50 U.S.P.Q.2d 1607, 1610 (Fed. Cir. 1999). 

In this case, neither the written description nor the prosecution history 

specifically defines the disputed limitation differentlv from its ordinary 

meaning. To the contrary, the intrinsic evidence sets forth an express 

definition of the disputed claim limitation that is consistent with the ordinary 

meaning. 

The ‘ 18 1 patent recites that cefuroxime axetil exists in two distinct 

forms, the amorphous form and the crystalline form, and touts certain 

advantages of the amorphous form over the crystalline form. JA 67 (col. 2, 

11. l-22). The plain language of Claim 1, “[c]emroxime axetil in amorphous 

form essentially free from crystalline material,” refers to both physical 

forms, and requires the amorphous form to the virtual exclusion of the 
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crystalline form. The “essentially free from crystalline material” limitation 

is thus a negative limitation that excludes crystalline material in favor of 

amorphous material. See In re Wakefield, 422 F.2d 897, 904, 164 U.S.P.Q. 

636, 641 (C.C.P.A. 1970) (approving the use of a negative limitation to 

exclude the prior art from the scope of a claim); Manual of Patent 

Examining Procedures 0 2 173.05(i) (7th ed. 2000) (approving the use of 

negative claim limitations to exclude subject matter from claims). 

Given its plain meaning, “essentially free from crystalline material” . 

means that the cefkroxime axetil contains virtually no crystalline material. -. 

One would expect a candy bar “essentially free from” fat to contain 

negligible fat, not lo-15% fat. One would expect a beverage “essentially 

free from” sugar to contain negligible sugar, not lo- 15% sugar. The same is 

true of Claim 1. Cefbroxime axetil “essentially free from crystalline 

material” contains negligible crystalline cefuroxime axetil, certainly not lo- 

15% crystalline cefirroxime axetil. 

In In reMarosi, 710 F.2d 799,218 U.S.P.Q. 289 (Fed. Cir. 1983), this 

Court determined that the phrase “essentially free” does not permit the 

presence of the material at issue as an “‘essential ingredientr],” but only as an 
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“unavoidable impurit[y].“4 Id. at 802-03, 218 U.S.P.Q. at 292. Under this 

definition; “essentially free from crystalline material” means that crystalline 

cefuroxime axetil may be present, if at all, only as an unavoidable impurity. 

a. The District Court’s “Ordinaw Meanine” Is 

Contrarv To The Lawuape Of The Claim 

The district court ascribed an “ordinary meaning” to the disputed 

claim limitation that ignores the actual.words of the limitation and that adds 

meanings not present anywhere in the claim. Instead of giving “essentially 

f?ee from crystalline material” its actual ordinary meaning, which restricts 

the amount of crystalline material, in sharp contrast, the district court opened 

the claim to permit unspecified and unknowable amounts of crystalline . 

cefuroxime axetil. The district court construed the “essentially free from 

crystalline material” limitation not as meaning fi-ee from crystalline 

cefuroxime axetil, but only “free of crystalline cefuroxime axetil that 

materially detracts from or affects the characteristics of the claimed 

invention.” JA 37-38. Thus, under the court’s construction, there is no 

restriction on the amount of crystalline material, as long as it does not 

4 The unrebutted evidence shows that the crystalline cemroxime 
axetil in Ranbaxy’s antibiotic “is an active, ingredient,” JA 15, 41, 673-74 
(Temyik Decl., 16), and thus an essential part of the drug product. 
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materially detract from or affect the characteristics of the claimed invention 

- whatever they may be. Obviously, this cannot be the ordinary meaning 

of the claim language. 

Hn construing the disputed claim language, the district court 

improperly focused on the “functions and characteristics of the medication” 

- “specifically its bioavailability.” JA 28,40. Because the language of the 

claim does not, in any way, refer to “medication,” “bioavailability” or any 

functional characteristics, the district court impermissibly added these words 

to the claim. JA 73 (Claim 1). Simply put, Claim 1 specifies a composition 

of matter and what that composition does not contain - more than a 

negligible amount of crystalline material. 

The district court indicated that “essentially” is defined to mean 

“fundamentally” and “essential” is defined to mean “belonging to or being a 

part of the essence of something.” JA 27. The essence or mndamental 

attribute of the composition of Claim 1 is that it is “free from crystalline 

material.” This is consistent with the patent’s teaching to use amorphous 

cefkroxime axetil to the exclusion of crystalline cemroxime axetil.” JA 67 

(col. 2, 11. 20-22), 68 (col. 4, line 46) (“avoid formation of any crystalline 

material.“). However, rather than adopting this ordinary meaning, the 
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district court determined that the dictionary definition of “essentially” 

required “an interpretation of the claim language as focusing on whether the 

crystalline material fundamentally affects the characteristics and functions of 

the cemroxime axetil invention.” JA 27. This construction opens the claim 

to unspecified and undetermined amounts of crystalline material, based on 

criteria that are not set forth in Claim 1 or in the patent. The district court’s / 

leap from the dictionary definition of “essentially” to this construction finds 

no support in the intrinsic evidence, let alone the words of the claim. 

b. “Essentially Free From Crystalline Material” Is Not 

A Transitional Phrase 

The district court’s unsupported leap from the dictionary definition of 

“essentially” to the claim construction it adopted stems, in part, from 

Glaxo’s novel position that “essentially free from” has the same meaning as 

the recognized transitional phrase “consisting essentially of.” Glaxo \ 

represented to the district court that: 

The patent claim term “essentially free”, and synonym 

expressions such as “consisting essentially of’, “substantially”, 

and the like have been repeatedly construed all to the same 

effect: that referenced material (here crystalline cemroxime 
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axetil) is not totally excluded. Rather, it isexcluded only in an 

amount which would materially affect “the characteristics of the 

invention”. 

JA 177; see JA 1500, 1503, 1707. Contrary to Glaxo’s representation and 

the district court’s adoption of Glaxo’s construction, “essentially free from 

crystalline material” does not have the same meaning as the transitional 

phrase “consisting essentially of.” 

“Consisting essentially of’ is a recognized transitional phrase that 

partially opens a claim. See PPG Indus. v. Guardian Hindus. Corp., I56 F.3d 

135 1, 1354, 48 U.SP.Q.2d 135 1, 1353 (Fed. Cir. 1998). This transitional 

phrase permits the inclusion of materials other than those specified in the ” 

claim, so long as the additional materials do not affect the basic and novel 

properties of the claimed subject matter. See id., 48 U.S.P.Q.2d at 1353-54; 

Water Techs. Corp. v. Calco, Ltd., 850 F.2d 660, 666, 7 U.S.P.Q.2d 1097, 

1102 (Fed. Cir. 1988). On the other hand, “essentially free from” is not a 

recognized transitional phrase, nor is it used as a transitional phrase in Claim 

1 of the ‘ 18 1 patent. In fact, Claim 1 of the ‘ 18 1 patent does not contain any 

recognized transitional phrase. Rather, “essentially free Tom crystalline 

material” is used as a negative limitation in Claim 1, specifying what is not 
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included in the claimed subject matter - more than a negligible amount of 

crystalline material. See In re Wakefiekd, 422 F.2d at 904, 164 U.S.P.Q. at 

64 1; Manual of Patent Examining Procedures Ij 2 173.05(i). 

Thus, while “consisting essentially of’ partially opens a claim, 

“essentially free from” closes Claim 1 by restricting the amount of 

crystalline material. The district court, in essence, rewrote Claim 1 to read 

“a medication consisting essentially of cefuroxime axetil in substantially 

amorphous form.” This is not, however, what the claim says. Even if it . 

were, more than negligible amounts of crystalline material would still not be 

covered because restricting the amount of crystalline material was the goal 

of the invention. JA 67 (col. 2,11. l-9). 

As discussed in detail below, Glaxo attempted to obtain a claim which 

read “cefkroxime axetil in highly pure, substantially amorphous form.” 

However, in response to a rejection, Glaxo cancelled this claim and forever 

surrendered its coverage. In short, the district court erred in giving the 

disputed claim limitation a meaning other than its ordinary meaning, which 

would provide Glaxo with claim scope far greater than the broad claim 

Glaxo cancelled during prosecution. 
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2. “Essentiallv Free From Crvstalline Material” Is Expressly 

Defined In The Intrinsic Evidence 

When a claim limitation is expressly and clearly defined in the written 

description or the prosecution history of a patent, the patentee’s express 

definition prevails over the ordinary meaning. See K-2, 191 F.3d at 1362- 

63, 52 U.S.P.Q.2d at 1004, Johnson, 175 F.3d at 989, 50 U.S.P.Q.2d at 

16 10. Here, Glaxo expressly, defined “essentially free from crystalline 

material” in the priority document in the prosecution history of the ‘ 18 1 

patent. Glaxo’s express definition fully accords with the ordinary meaning 

of this limitation. 

The ‘ 18 1 patent claims priority to United Kingdom Patent Application r 

No. 82220 19. JA 64. During prosecution of the ‘ 18 1 patent, Glaxo 

submitted a certified copy of the UK application as part of its claim of 

priority. JA 790-98. The UK application recites: 

The cekoxime 1-acetoxyethyl ,ester in accordance with 

the invention is preferably essentiallv free from crvstalline 

material. bv which we mean that any amount of crvstalline 

material which mav be nresent is so low as to be undetectable 

bv X-ray crvstalJo$zranhv, i.e. that an X-ray photograph of a 
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sample of the compound shows no rings. The crystalline 

content of such a sample may be assumed to be zero for all 

practical nurnoses. 

JA 797 (emphases added); see JA 841-55 (complete priority document). 

Thus, Glaxo expressly defined “essentially free from crystalline material” to 

mean that anv amount of crystalline cemroxime axetil present is 

undetectable. 

Inexplicably, the district court found that “[t]his definition does not 

overcome the ordinary and reasonable interpretation of the [disputed claim] 

phrase.” JA 28. Contrary to the district court’s conclusion, however, 

Glaxo’s express definition is indeed completely consistent with and confirms 

the correct ordinary meaning of the disputed claim limitation. Moreover, 

Glaxo’s express definition accords with the only precedent construing 

“essentially free.” See In re Marosi, 7 10 F.2d at 802-03, 218 U.S.P.Q. at 

292 (construing “essentially free” to include only undetectable quantities of 

the material at issue). Given this consistency, the district court erred in 

rejecting Glaxo’s express definition of “essentially free from crystalline 

material.” 



The district court also attempted to avoid Glaxo’s express definition 

because it “is not contained in the ‘ 181 patent application or other parts of 

the patent history, but only in a 1982 foreign application about which we 

know very little.” JA 30. The district court’s rejection of the definition on 

this basis fails as contrary to law. 

Glaxo was required to and did make the UK application part of the 

prosecution history of the ’ 18 1 patent in order to establish its claim of 

priority. JA 790-98; see 35 U.S.C. 0 119(b). While jettisoning the express 

definition in the priority document, the district court did recognize that in 

making the claim of priority the UK application became part of the 

prosecution history of the ‘ 18 1 patent, “and therefore a part of the intrinsic 

evidence available for claim construction.” JA 28-30. This statement 

contradicts the district court’s stated basis for rejecting the definition in the 

priority document and correctly recognizes that the definition in the priority 

document is part of the prosecution history that must be used to interpret the 

claims. 

Under 35 U.S.C. 0 119(a), a later-filed United States patent 

application enjoys the benefit of the filing date of an earlier-filed foreign 

patent application “for the same invention.” Thus, Glaxo could only claim 
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the benefit of the filing date of the earlier-filed UK application if the later- 

filed United States application was for the “same invention.” 35 U.S.C. \ 

$ 119(a). Since the ‘ 18 1 patent uses the phrase “essentially free from 

crystalline material” and is for the same invention as the UK application, this 

phrase must be given the same meaning in the ‘ 18 1 patent as that expressly 

ascribed to it by Glaxo in the UK application. See Augustine Med., Inc. v. 

Gaymar Zndus., Inc., 181 F.3d 1291, 1300, 50 U.S.P.Q.2d 1900, 1907 (Fed. 

Cir. 1999) (“the prosecution history of a parent application may limit the 

scope of a later application using the same claim term.“); Tanabe Seiyaku 

Co. v. United States Int ‘I Trade Comm ‘n, 109 F.3d 726, 733, 41 U.S.P.Q.2d 

1976, 1982-83 (Fed. Cir. 1997) (looking to statements made during 

prosecution of related foreign patent applications); Jonsson v. StanZey 

Works, 903 F.2d 812, 818, 14 U.S.P.Q.2d 1863, 1869 (Fed. Cir. 1990) 

(using the prosecution history of related applications using the same claim 

term to construe the claim term); Caterpillar Tractor Co. v. Berco S.p.A., 

714 F.2d 1110, 1116, 219 U.S.P.Q. 185, 188 (Fed. Cir. 1983); Evans Med. 

Ltd. v. American Cyanamid Co., 11 F. Supp. 26 338, 355 (S.D.N.Y. 1998), 

afjd, 215 F.3d 1347 (Fed. Cir. 1999) (unpublished,) (using the UK patent 

application from which the later United States patent claimed priority to 

_ 
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construe a disputed claim term). If Glaxo had wished to disavow the express 

definition in its priority document, it was incumbent on Glaxo to make such 

disavowal on the public record in the Patent Office. The public record 

reflects no such disavowal. 

As such, “essentially free from crystalline material” means containing 

only “‘undetectable” amounts of crystalline material, i.e., amounts that are 

“zero for all practical purposes.” JA 797,845. 

3. The District Court Improperlv Used Extrinsic Evidence To 

Avoid Glaxo’s Express Definition 

Faced with its own narrow definition in the prosecution history, Glaxo 

attempted to avoid this definition using extrinsic evidence - a declaration 

from one of its employees and four exhibits comprising X-ray photographs 

(Exhibits A-C) and a November 3, 1983 internal Glaxo report entitled 

“Methods of detection of crystalline material in amorphous E47 ester and 

characterization of its diastereoisomeric polyrnorphs” (Exhibit D). JA 163 8- 

42 (declaration), 1643-84 (Exhibits A-D). The district court accepted and 

relied upon this extrinsic evidence, despite the court’s acknowledgement that 

“[a] court commits error if it uses extrinsic evidence, such as expert 

testimony, unless the intrinsic evidence is insufficient.” JA 24, 3 l-33 
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Moreover, this extrinsic evidence is completely consistent with the express 

definition set forth during prosecution of the ‘ 181 patent and with the 

ordinary meaning of the disputed claim limitation. 

The declaration and the four exhibits were not before the Patent 

Office nor are they part of the public record of the ‘ 18 1 patent. Thus, Glaxo 

cannot use this extrinsic evidence to disavow the express definition of 

“essentially free from crystalline material” contained in the intrinsic 

evidence in favor of a broader,’ litigation-driven claim interpretation. See 

Vitronics, 90 F.3d at 1583-84, 39 U.S.P.Q.2d at 1577-78 (expert testimony 

inconsistent with the intrinsic evidence should be accorded no weight 

because competitors are entitled to rely on the public record to ascertain the . . 

scope of a claim); Pitney Bowes, Inc. v, Hewlett-Packard Co., 182 F.3d 

1298, 1308, 5,l U.S.P.Q.2d 1161, 1168 (Fed. Cir. 1999) (courts should not 

rely on extrinsic evidence in claim construction to contradict the meaning of 

claims discernible from thaughtml examination of the intrinsic evidence); 

Southwall Techs., Inc. v. Cardinal /G Co., 54 F.3d 1570, 1576, 34 

U.S.P.Q.2d 1673, 1677 (Fed. Cir. 1995) (“Claims may not be construed one 

way in order to obtain their allowance and in a different way against accused 

infringers.“); Lemelson v. General Mills, Inc., 968 F.2d 1202, 1208, 23 
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U.S.P.Q.2d 1284, 1289 (Fed. Cir. 1992) (“Other players in the marketplace 

are entitled to rely on the record made in the Patent Office in determining 

the meaning and scope of the patent.“). 

Glaxo’s employee, Robert Lancaster, first opines regarding Debye- 

Scherrer (a type of X-ray analysis) photographs taken by “scientists at 

Glaxo” in 1982-83. JA 1640 (Lancaster Decl., 1 3), 1645 (Exhibit C 

showing photographs). Lancaster’s seventeen-year after-the-fact opinion is 

that with “reasonably good sample preparation and film processing” the 

detection level of crystalline cefuroxime axetil is “about lo-15%.” JA 1640 

(Lancaster Decl., fl 7). However, the district court acknowledged, based on 

its own observation of the photographs, that “the lines do appear more 

1 distinct in the pictures of samples containing a greater proportion of 
/ 

i crystalline material.” JA 3 1. By referring to “pictures” in the plural, the 

court must have been referring to the photographs showing 10% and 15% 

crystalline material. Id.; JA 1645 (Exhibit C containing three photographs of 

5%, 10% and 15% crystalline material). Thus, the photographs support the 

lProposition that the detection level is at least as 10~ as 10%. 

The court and Lancaster next turned to the 1983 Glaxo report. The 

iCourt acknowledged that the report “indicated that the smallest amount of 



crystalline material detectable was 1 O%.” JA 32, 1652 (Glaxo report, 

Table I). Lancaster concurred and thus contradicted his own declaration: 

This report also concluded that detection levels of crystalline 

cefkoxime axetil by Debye-Scherrer X-ray photography was 

about 10%. 

JA 1641 (Lancaster Decl., 7 8). 

Moreover, as the district court acknowledged, the report, in fact, 

supports detection levels even lower than 10%. JA 32 n.9. The report 

expressly states that “Isomer A (II) was visible at the 5% level.” JA 1650. 

Table II of the report shows that 5- 10% crystalline material was detectable 

by X-ray photography in sample JSC 3726C. JA 1653. 

In the UK application, Glaxo expressly defined “essentially free from 

crystalline material” to mean containing only “undetectable” amounts of 

crystalline material. JA 797, 845. Even accepting Glaxo’s own extrinsic 

evidence, crystalline cemroxime axetil was clearly detectable at loo/, and 

even as low as 5%. JA 1650, 1652-53. Thus, even based on this extrinsic 

evidence, “essentially free from crystalline material” must contain less than 

5% crystalline material, and cannot possibly contain 10% crystalline 

material. 
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Despite finding that “the United Kingdom patent definition does 

perhaps favor a more restrictive interpretation of the claim,” the district 

court accepted Lancaster’s opinion about the photographs in Exhibit C, 

while ignoring his statement about the report, in order to avoid the express- 

definition contained in the priority document. JA 32-33. The district court 

thus erroneously concluded that: 

The X-ray test’s inability to detect crystalline material below 

IO%, and possibly even 15% in some cases, indicates that, in 

the words of the United Kingdom patent, “zero for all practical 

purposes” is actually a number just below 10% and perhaps 

even just below 15%.5 

JA 33 (footnote added). 

The only support for the district court’s dlaim construction is the 

unsupported opinion of Glaxo’s employee, who in the very same declaration 

5 Error in the district court’s claim construction also manifests 
from the fact that the court’s construction permits crystalline material in 
levels at least as high as 20%, if not higher. JA 1054 (Ranbaxy’s ANDA 
states that “it can be conclusively stated that the formulation with the 
crystalline component, even up to 20%, is bioequivalent to Ceftin” 
tablets.“). Thus, according to the court’s construction, 20% crystalline 
material must also be “undetectable,” which is clearly incorrect. 
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contradicts his lo-15% detection limit.6 The lo- 15% detection limit, which 

comes only from Lancaster and not from any exhibit of record, is a 

litigation-contrived limit based on Ranbaxy’s accused antibiotic. There is no 

support whatsoever for concluding that 10% crystalline material, let alone 

15% or more, was undetectable. See Desper Prods., Inc. v. QSound Labs., 

Inc., 157 F.3d 1325, 1340, 48 U.S.P.Q.2d 1088, 1099 (Fed. Cir. 1998) 

(“[plost-hoc, litigation-inspired argument cannot be used to reclaim subject 

matter that the public record in the PTO clearly shows, has been 

abandoned.“). . 

The intrinsic evidence does not support the district court’s conclusion, 

and Glaxo’s own contemporaneous extrinsic evidence shows that 5% 

crystalline material was detectable. JA 1650, 1653. Thus, the district 

court’s reliance upon and interpretation of the extrinsic evidence submitted 

by Glaxo were erroneous. 

6 While seizing on Lancaster’s unsupported opinion of lo- 15%, 
the district court did not construe Claim 1 to mean 10-l 5% crystalline 
material. It could not do so because such a range is flatly contradicted by 
the written description and prosecution history of the ‘ 181 patent, as 
discussed in detail below. 
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4. The Written Description Of The ‘181 Patent Supports The 

Ordinarv Meanin? And The Express Definition Of 

“Essentially Free From Crvstalline Material” 

Surprisingly, the district court determined that the written description 

of the ‘ 181 patent, including the examples, did not aid in the construction of 

the “essentially free from crystalline material” limitation. JA 35-36. The 

court found that “‘[gliven the context of this case, these examples cannot be 

used to create any distinction because of the inherent confusion and lack of 

clarity involved.” JA 36. Contrary to the district court’s conclusion, 

however, the written description of the ‘ 18 1 patent does aid in construing the 

disputed limitation. c 

The written description of the ‘ 18 1 patent discloses two embodiments: 

(I) cefi.rroxime axetil “in highly pure, substantially amorphous form” and 

(2) a preferred subset of the “substantially amorphous form” which is 

“essentially free from crystalline material.” JA 67 (col. 2, Il. 23-40); 69 (col. 

6,ll. 7-10). The written description recites: 

According to one aspect of the present invention, there is 

provided cefuroxime axetil in highly pure. substantialiv 

amorphous form. 
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. . . 

The cefuroxime axetil ester in accordance with the 

present invention is preferablv essentially free from crvstalline 

material. 

JA 67 (col. 2, 11. 23-40) (emphases added). The written description 

expressly states that cefuroxime axetil “essentially free from crystalline 

material” is the “preferred embodiment.” JA 69 (col. 6,ll. 7- 10). 

The examples of the patent illuminate this distinction. Example 26 of 

the patent recites “substantially amorphous” cefuroxime axetil. JA 72 (col. 

11, 11. 39-40). Example 22 of the patent likewise recites that “X-ray 

crystallography revealed the product was substantiallv amorphous.” JA 71 

(col. 10,ll. 26-28) (emphasis added). Moreover, during prosecution of two 

process patents relating to cefuroxime axetil, both of which claim priority to 

the same UK application as the ‘ 18 1’ patent, Glaxo represented to the Patent 

Office on two different occasions that the identical Example 22 shows 

cefi.rroxime axetil having “a small content of crystalline material, estimated 

at about 10%” and as containing “approximately 10% crystalline material.” 

JA 1230, 1244; see JA 71, 1218, 1225, 1232, 1239; see also Jonsson, 903 

F.2d at $18, 14 U.S.P.Q.2d at 1869 (construing the same term in two patents 
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1 

stemming from the same parent application the same way); Elkay Mfg. Co. 

V. Ebco Mfg. Co., 192 F.3d 973, 980, 52 U.S.P.Q.2d 1109, 1114 (Fed. Cir. 

1999). Thus, these examples show that the broader embodiment of 

“substantially amorphous” cefuroxime axetil refers to cefkroxime axetil that 

contains as much as 10% crystalline material. 

The preferred subset of cefkroxime axetil “essentially free from 

crystalline material” must therefore contain less crystalline material, i.e., less 

than 10%. While none of the examples expressly recites cetkoxime axetil 

“essentially free from crystalline material,” Example 1 describes cefi.u-oxime 

axetil that when subjected to Debye-Scherrer X-ray powder analysis “gave a 

plain halo (absence of crvstals, confirming the amorphous nature of the 

product).” JA 70 (col. 8,11. 9-10) (emphasis added). Example 18 discloses 

cekoxime axetil that showed “a few faint lines” when subjected to X-ray 

powder analysis, suggesting “the presence of a few crvstals.” JA 71 (col. 9, I 

11. 29-30) (emphasis added). Example 21 discloses cefuroxime axetil that 

contained “< 1% crvstalline material” upon microscopic examination. Id. 

(col. 10, 11. 4-5) (emphasis added). Since these are the only examples 

addressing the level of crystalline material, other than those specifically 

identified as showing “substantially amorphous” cefuroxime axetil, these 
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examples obviously refer to the narrow subset of cefuroxime axetil which is 

“essentially free from crystalline material.” 

Thus, the patent examples show that the narrow subset of cetkroxime 

axetil which is “essentially free from crystalline material” is cemroxime 

axetil containing “a few crystals” or “< 1% crystalline material.” This 

disclosure is consistent with the ordinary meaning of the disputed claim 

limitation. These examples are also consistent with the express definition 

set forth in the prosecution history. Glaxo expressly defined “essentially 

free from. crystalline maaterial” to mean that *‘any amount of crystalline 

material which may be present is so low as to be undetectable,” and Glaxo’s 

extrinsic evidence shows that 10% and even 5% crystalline material is 

detectable. JA 797, 845, 1650, 1652-53. Thus, the examples, which show 

“a few crystals” or “cl % crystalline material,” represent cefkroxime axetil 

“essentially free from crystalline material.” 

5. The Prosecution Historv Shows That Glaxo ‘Surrendered 

Claim Coverape For The Broader Embodiment Disclosed In 

The Written Description 

The prosecution history of the ‘ 18 1 patent shows that Glaxo attempted 

to obtain coverage for the broader disclosed embodiment - cefkoxime 
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axetil in “substantially amorphous form.” However, during prosecution, 

Glaxo was forced to surrender coverage of this embodiment in order to 

obtain the patent. Thus, Glaxo had to settle for claim coverage of the 

narrower preferred embodiment - cefuroxime axetil “essentially free from 

crystalline material.” 

As originally filed, the application that issued as the ‘ 181 patent 

claimed: 

1. Cefuroxime axetil in highly pure, substantiallv 

amornhous form. 

. . . 

4. The product of claim 1 essentially free from crvstalline 1 

material. 

JA 728 (emphases added). Because dependent claims are required by statute 

to be narrower than the independent claim from which they depend, 

celkroxime axetil “essentially free from crystalline material” is necessarily a 

narrower. subset of cefuroxime axetil in “substantially amorphous form.” 

See 35 U.S.C. 0 112, fi 4. Thus, cefkroxime axetil “essentially free from 

crystalline material” must contain less crystalline material than cemroxime 

axetil in “substantially amorphous form,” which Glaxo admitted is as much 
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as 10%. JA 71, 1218, 1225, 1230, 1232, 1239, 1244. Thus, given its 

broadest construction, “essentially free from crystalline material” certainly 

must mean containing less than 10% crystalline material. 

The patent Examiner rejected originally-filed Claims 1 and 4 as 

indefinite and as obvious over Glaxo’s earlier ‘320 patent: 

Claims 1-9 are rejected under 35 U.S.C. 5 112, second Q 

paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which the applicant 

regards as the invention. 

It is not definite what is particularly included or excluded 

by the term “highly pure, substantially amorphous form”. It is 

noted that there is no particular limit indicated for the amounts 

of impurities while applicants do not regard residual solvents as 

impurities (page 3, lines 24-36). It is also not clear how much 

crvstalline material is permitted. Denendent claim 4 snecifies a 

product which is essentially free from crvstalline material. . . . 

Claims l-9 are rejected under 35 U.S.C. 3 103 as being 

unpatentable over Gregson et al. [Glaxo’s ‘320 patent]. 
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JA 785-87 (emphasis added). The patent Examiner’s indefiniteness 

rejection had two components: (1) the level of crystalline material permitted 

by the claims was not clear and (2) the level of impurities permitted by the 

claims was not clear. 

The indefiniteness rejection regarding the level of crystalline material 

was made against the phrase “substantially amorphous form.” In the 

rejection, the patent Examiner even suggested that the phrase in Claim 4 

“essentially free from crystalline material,” unlike the phrase “substantially 
. . 

amorphous form” in Claim 1, makes it clear (“specifies”) how much 

crystalline material is permitted.7 

Glaxo responded to the Examiner’s rejections by canceling Claims 1 

and 4. JA 801-02. Glaxo replaced these claims with a claim limited to 

cefuroxime axetil “essentially free From crystalline material.” JA 801 

(added independent Claim 10). This claim ultimately issued as Claim 1 of 

the ‘ 181 patent after further amendments not relevant here. Compare id. 

(added Claim 10) to JA 73 (‘181 patent, Claim 1). Glaxo admits that it 

7 The patent Examiner properly rejected Claim 1 and all its 
dependent claims, including Claim 4, as indefinite because the dependent 
claims by definition include all the language of independent Claim 1, i.e., 
“substantially amorphous form.” See 35 U.S.C. 5 112, q 4. 
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amended the phrase “substantially amorphous form” to “essentially free 

from crystalline material” to overcome the indefiniteness rejection regarding 

the permissible level of crystalline material. JA 176 n. 14. 

In amending the claims with respect to the level of crystalline 

material, Glaxo surrendered patent coverage for cemroxime axetil “in highly 

pure, substantially amorphous form” as disclosed in Example 22, containing 

approximately 10% crystalline material, and Example 26. See Nova 

Nor&k, 77 F.3d at 1369, 37 U.S.P.Q.2d at 1777-78 (noting that the claims, 

“not the specification, measure the protected patent right” and that “all that 

appears in the specification is not necessarily within the scope of the 

claims,” and finding that an embodiment disclosed in the specification was . 

not covered by the claims). Glaxo narrowed its claims to cover cefirroxime 

axetil “essentially free from crystal,line material” as disclosed in Examples I, 

18 and 21, which disclose cefktroxime axetil with no crystals, “a few 

crystals” and “cl% crystalline material,” respectively. Glaxo cannot now 

recover the claim scope it surrendered in order to obtain the ‘ 18 1 patent. See 

Southwall, 54 F.3d at 1576,34 U.S.P.Q.2d at 1676 (“The prosecution history 

hmits the interpretation of claim terms so as to exclude any interpretation 

that was disclaimed during prosecution.“). 
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The district court dismissed the significance of the prosecution history 

by stating that “[t]he rejection was based on indefiniteness grounds and not 

an express concern that the application language claimed excessive 

percentages of crystalline cefkroxime axetil.” JA 34. The court’s view fails 

to recognize that under 35 U.S.C. $ 112, fl 4, “essentially free from 

crystalline material” is narrower than cefuroxime axetil in “substantially 

amorphous form” because the former was present in a dependent claim. The 

district court’s misunderstanding of the prosecution history is confirmed by 

its statement that Glaxo’s amendment was not a narrowing amendment and 

its apparent reliance on the fact that the phrase “essentially free from 5 

crystalline material” was never amended. JA 34, 38 n. 15. By definition, 

when Glaxo incorporated the “essentially free from crystalline material” 

limitation from a dependent claim into an independent claim, it narrowed the 

scope of the independent claim. 

As defined by Glaxo, “essentially free from crystalline material” 

means cefirroxime axetil in which any amount of crystalline material is 

undetectable. JA 797, 845. The intrinsic evidence shows that this means 

containing only “a few crystals” or “~1% crystalline material.” JA 70-7 1. 

The extrinsic evidence confirms this claim construction by showing that 5% 
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crystalline material is detectable. JA 1650, 1653. In no case can this claim 

limitation be construed to encompass cefkoxime axetil containing 10% 

crystalline material, because that is exactly the claim scope Glaxo 

surrendered to obtain the ‘ 18 1 patent. 

C. The District Court Erred In Assessiw Likelihood Of Success 

1. Ranbaxv’s Cefuroxime Axetil Antibiotic Does Not Literallv 

Infringe The Properly Construed Claims Of The ‘181 

Patent 

a. The District Court Erroneousliv CornDared Ranbaxv’s 

ANDA To Glaxo’s Commercial Ceftin@ Product 

By erroneously construing “essentially free fi-om crystalline material” 
. 

to mean “free from crystalline cemroxime axetil that materially detracts 

from or affects the characteristics of the claimed invention,” the district 

court left itself no standard by which to assess infringement. JA 37-38. The 

‘ 181 patent does not provide any basis for assessing the functional 

characteristics of “ceftnoxime axetil in amorphous form essentially free 

from crystalline material” because the patent only describes and claims a 

composition. Left with no standard by which to assess infringement, the 

district court impermissibly compared the cefuroxime axetil antibiotic set 
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forth in Ranbaxy’s ANDA to Glaxo’s commercial embodiment of the ‘ 18 1 

patent, Ceftin@, rather than to Claim 1 of the patent. JA 4 1, 1199 (showing 

that Glaxo marks its Ceftin@ product with the ’ 18 I patent number). 

The district court concluded that “the level of crystalline cefuroxime 

axetil in Ranbaxy’s likely product does not materially affect the 

characteristics of the cefiuoxime axetil, specifically its bioavailability.” JA 

40. In reaching this conclusion, the district court did not refer to any 

standard for bioavailability in the patent, and, in fact, the patent contains no 

such standard. Rather, the district court based its conclusion upon a 

statement in Ranbaxy’s ANDA that Ranbaxy’s cefuroxime axetil antibiotic 

“complies with the bioequivalence criteria.” JA 41 (quoting from Ranbaxy’s 

ANDA). This statement means that the drug product described in 

Ranbaxy’s ANDA is bioequivalent to Glaxo’s Ceftin@ product; the statement 

has no bearing on whether Ranbaxy’s product meets the limitations of Claim 

1. Thus, the district court compounded its claim construction error by 

comparing Ranbaxy’s ANDA to Glaxo’s commercial embodiment rather 

than to Claim 1 of the ‘ 18 1 patent. See Zenith Labs., Inc. v. Bristol-Myers 

Squibb Co., 19 F.3d 1418, 1423, 30 U.S.P.Q.2d 1285, 1289 (Fed. Cir. 1994) 

(“As we have repeatedly said, it is error for a court to compare in its 
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infringement analysis the accused product or process with the patentee’s 

commercial embodiment or other version of the product or process; the only 

proper comparison is with the claims of the patent.“). 

Under the district court’s claim construction and infringement 

analysis, it is not possible to make a cefuroxime axetil antibiotic that would 

satisfy the ANDA bioequivalence criteria without infringing the ‘ 18 1 patent, 

even though cefuroxime axetil is now in the public domain. In order to 

obtain FDA approval, the drug product set forth in the ANDA must be 

bioequivalent to an already-approved drug. JA 673 (Temyik Decl., fi 4). In 

this case, Glaxo’s Ceftin* product is the only approved drug, because 

Glaxo’s ‘320 patent on cefuroxime axetil did not expire until May, 2000. JA 

856, 868. Bioequivalence to Ceftin@ means infringement of the ‘ 181 patent 

under the district court’s claim construction, regardless of the amount of 

crystalline material. This cannot be correct, because it would encompass 

compositions containing lo%, 20%, 30%, 40%, etc. crystaIline cefi.iroxime 

axetil. Ranbaxy’s ANDA reports that percentages as great as 20% 

crystalline material had no adverse impact on the drug. JA 1054. Such 

compositions are obviously not “essentially free from crystalline material.” ~ 
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The results which flow from the district court’s infringement analysis 

confirm its legal error. 

b. Ranbaxv’s Cefuroxime Axetil Antibiotic Is Not 

“Essentiallv Free From Crvstalline Material” 

It is undisputed that the cefi.troxime axetil antibiotic set forth in 

Ranbaxy’s ANDA contains between lo- 15% crystalline cefuroxime axetil. 

JA 15, 41, 673 (Temyik Decl., 7 5), 895-97,‘ 927-3 1, 1047, 1054. The 

proposed drug product contains 12% crystalline cetiroxime axetil and 88% 

amorphous cefuroxime axetil. JA 15, 41, 673 (Temyik Decl., 7 5), 1035, 

1054. Because “essentially free from crystalline material” is properly 

construed to mean containing only a few crystals or less than 1% crystalline 

cefuroxime axetil, the antibiotic set forth in Ranbaxy’s ANDA does not 

literally infringe Claim 1 of the ‘ 181 patent because the antibiotic is not 

“‘essentially free from crystalline material.” Se& Strattec Sec. Corp. v. 

General Auto. Specidty Co., 126 F.3d 1411, 1418, 44 U.S.P.Q.2d 1030, 

1036 (Fed. Cir. 1997). Since all other claims depend from Claim 1, 

Ranbaxy’s antibiotic does not infringe any claim of the ‘ 18 1 patent. See 

Wahpeton Canvas Co. v. Frontier, Iw., 870 F.2d 1546, 1553, 10 U.S.P.Q.2d 

1201, 1208 (Fed. Cir. 1989) (“It is axiomatic that dependent claims cannot 
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be found infringed unless the claims from which they depend have been 

found to have been infi-inged.“). 

Even if “essentially free from crystalline material” were given a much 

broader construction to mean containing less than 10% crystalline material, 

the antibiotic set forth in Ranbaxy’s ANDA would still not literally infringe 

Claim 1 of the ‘ 181 patent. There is no dispute that the level of crystalline 

cetiroxime axetil in the antibiotic set forth in Ranbaxy’s ANDA is 

detectable. JA 1047, 1073-78. Under the ANDA, Ranbaxy is required to 

measure the amount ofcrystalline cefuroxime axetil to confirm it is between 

lo-15%. Id. This detectable amount of crystalline cefuroxime axetil would 

not satisfy the “essentially free from crystalline material” limitation, even if 

it were broadened to mean less than 10%. 

Ranbaxy’s antibiotic is the antithesis of “essentially free from 

crystalline material.” The uncontroverted evidence shows that the 

crystalline cefuroxime axetil in Ranbaxy’s ANDA formulation is not an inert 

material. JA 15, 41, 673-74 (Temyik Decl., 1 6). Ironically, the district 

court found that the crystalline cemroxime axetil in Ranbaxy’s antibiotic “is 

an active ingredient of the product, delivering cemroxime to the patient.” 

JA 4 1. Thus, the crystalline cemroxime axetil does materially affect the 
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composition by delivering the active moiety cefuroxime to the patient. JA 

15,4 1, 673-74 (Temyik Decl., 16). As such, Ranbaxy’s antibiotic does not 

infringe even under the district court’s construction. Simply put, while 

Claim 1 of the ‘ 181 patent seeks to eliminate crystalline cefitroxime axetil, 

Ranbaxy’s antibiotic specifically includes crystalline cefuroxime axetil as an 

active part of the drug product. 

2. Ranbaxv’s Cefuroxime Axetil Antibiotic Cannot Infriwe 

The Ciaims Of The ‘181 Patent Under The Doctrine Of ’ 
. . 

Eauivalents 

a. Prosecution History Estoapel Completelv Bars 

Application Of The Doctrine Of Equivalents 

The district court stated that it did “not have to consider whether 

Ranbaxy’s likely product infringes the ‘ 18 1 patent under the doctrine of 

equivalents.” JA 42 n. 17. However, the court noted that it would likely 

have found infringement if having addressed this issue. Id. Contrary to the 

district court’s conclusion, the doctrine of equivalents is not available to 

Glaxo because prosecution history estopped completely bars equivalence. 
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As previously set forth, Glaxo’s originally-filed patent claims recited: 

1. Cefkoxime axetil in highly pure, substantiallv 

amornhous form. 

4. The product of claim 

material. 

1 essentiallv free fi-om crvstalline 

JA 728 (emphases added). In response to the patent Examiner’s 

indefiniteness rejection, Glaxo incorporated the “essentially free from 

crystalline material” limitation into the claim that issued as Claim 1 of the 

‘ 18 1 patent. JA 785-87, 801-02. Glaxo cannot now challenge the necessity 

of this amendment. See Bai v. L & L Wings, Inc., 160 F.3d 1350, 1356, 48 

U.S.P.Q.2d 1674, 1678-79 (Fed. Cir. 1998). 

Prosecution history estoppel is a question of law., See Pharmacia & 

Upjohn Co. v. Mylan Pharms., Inc., 170 F.3d 1373, 1376, 50 U.S.P.Q.2d 

1033, 1036 (Fed. Cir. 1999). This Court has determined that “a narrowing 

amendment made for any reason related to the statutory requirements for a 

patent will give rise to prosecution history estoppel with respect to the 

amended claim element.” Festo Corp. v. Shoketsu Kinzoku Kabushiki Co., 

--- F.Jd w-w, m-m, 56 U.S.P.Q.2d 1865, 1870 (Fed. Cir. 2000) (en bane). The 

definiteness requirement of 35 U.S.C. 6 112, 1 2 is one such statutory 
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requirement. See id. at 1870-71. “When a claim amendment creates 

prosecution history estoppel with regard to a claim element, there is no range 

of equivalents available for the amended claim element. Application of the 

doctrine of equivalents to the claim element is completely barred (a 

‘complete bar’).” Id. at 1872. 

The district court’s sole comment regpding RanbaxyTs prosecution 

history estoppel argument was that “it does not appear that Glaxo’s 

amendment satisfies the requirements for a ‘narrowing amendment,’ which 

the Festo Core. court held precludes the application of the doctrine of 

equivalents.” JA 38 n. 15. The district court’s conclusion is contrary to law. 

By amending the independent claim to incorporate the “essentially free from 

crystalline material” limitation present in dependent Claim 4, Glaxo 

necessarily narrowed the scope of the independent claim! See 35 U.S.C. 

5 112, 14. This narrowing amendment creates prosecution history estoppel 

that completely bars application of the doctrine of equivalents as to the 

8 The fact that Glaxo introduced the “essentially free from 
crystalline material” limitation into an independent claim by adding a new 
claim rather than amending originally-filed Claim 1 does not change the 
narrowing effect of Glaxo’s amendment. JA 801-02 (showing that Glaxo 
added the limitation into new independent Claim 10 and cancelled Claims 1 
and 4); see Festo, --- F.3d at ---, 56 U.S.P.Q.2d at 1887. 
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“essentially free from crystalline material” limitation. See Festo, --- F.3d at 

w-m , 56 U.S.P.Q.2d at 1870, 1872. Thus, prosecution history estoppel 

completely bars any scope of equivalence, whatsoever, with respect to the 

“essentially free from crystalline material” limitation. The cefuroxime axetil 

antibiotic set forth in Ranbaxy’s ANDA cannot infringe any claim of the 

‘ 18 1 patent under the doctrine of equivalents as a matter of law. 

b. Ranbaxv’s Cefuroxime Axetil Antibiotic Is 

Substantiallv Different From The Claims Of The ‘181 

Patent 

Without analysis, the district court stated that “it most likely would 

have concluded” that Ranbaxy’s antibiotic would infringe the ‘ 18 1 patent 

under the doctrine of equivalents. JA 42 n. 17. The district court’s 

conclusion is contrary to law and unsupported by the facts. 

The doctrine of equivalents “is not allowed such broad play as to 

effectively eliminate” a claim limitation. War-ner Jenkinson Co. v. Hilton 

Davis Chem. Co., 520 U.S. 17,29, 117 S. Ct. 1040, 1049, 137 L. Ed. 2d 146 

(1997); see Sage Prods., Inc. v. Devon Indus.. Inc.; 126 F.3d 1420, 1424-26, 

1429-30, 44 U.S.P.Q.2d 1103, 1106-08, 1110-l 1 (Fed. Cir. 1997). Finding 

the antibiotic of Ranbaxy’s ANDA equivalent to the composition of Claim 1 

-56 



w 7nproperly elimi from crystalline material” 

*a from the clam 

Ranbaxy’s cefiuoxime axetil antibiotic is not equivalent to Claim 1 of 

b s E s 1 patent because the differences are substantial. See Ethicon Endo- 

me-- j’ . inc. v. United States Surgical Corp., 149 F.3d 1309, 13 15, 47 

1272, 1276 (Fed. Cir. 1998) (equivalence assessed on the basis 

d mtial differences); but see Genentech, Inc. v. WeZlcome Found. 

#., Z9 F.3d 1555, 1570, 31 U.S.P.Q.2d 1161, 1173 (Fed. Cir. 1994) 

ri m concurring} (explaining the inadequacy of the function, way, 

&&E zst for evaluating equivalence between chemical compositions). 

m I requires cefuroxime axetil “essentially free from crystalline 

az ~BxZL- which Glaxo expressly defined as cemroxime axetil with a 

-- 
content so low that it cannot be detected. JA 73,797,845. Glaxo 

ND u in its priority document that “[tlhe presence of crystalline 

llaEee& _ _ _ is preferably avoided.” JA 797, 845. Ranbaxy’s cefuroxime 

@ ati%iotic is the antithesis of “essentially free from crystalline 

tZ Ranbaxy’s antibiotic, IO- 15% crystalline cefuroxime axetil is 

w 5 an active component. JA 15,41, 673-74 (Temyik Decl., 715-6), 
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895-97,927-3 1, 1047, 1054. This use of crystalline cefuroxime axetil as an 

active component is substantially different from attempting to eliminate 

crystalline material, i.e., having only undetectable amounts of crystalline 

cefuroxime axetil .present. Simply put, Claim 1 seeks to eliminate the 

presence of crystalline cefiu-oxime axetil, while Ranbaxy’s ANDA requires 

Ranbaxy to ensure the presence of crystalline material in the .detectable 

amount of lo-15%. JA 1047, 1073-78. This difference in the amount of 

crystalline cefuroxime .axetil is a substantial difference, i.e., a difference in 

kind, and precludes infringement under the doctrine of equivalents. See 

Ethicon, 149 F.3d at 13 18-19, 1321, 47 U.S.P.Q.2d at 1278-79, 1280 

(substantial difference is a “difference in kind”). 

Because Ranbaxy’s cefuroxime axetil antibiotic does not infringe 

Claim 1 of the ’ 181 patent either literally or under the doctrine of 

equivalents, the district court clearly erred in finding a likelihood of success 

on the merits. In turn, the district court abused’its discretion in granting a 

preliminary injunction based on this erroneous finding. See Novo Nordisk, 

77 F.3d at 1371,37 U.S.P.Q.2d at 1779. 
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ID. The District Court’s Erroneous Determination Of The Likelihood 

Of Success Factor Infected Its Determination Of The Other 

Preiiminarv Iniunction Factors 

1. The District Court’s Conclusion On Irreuarable Harm Was 

Premised On Its Erroneous Likelihood Of Success Finding 

Based upon its finding that “Glaxo has clearly shown infringement,” 

the district court presumed irreparable harm. JA 43. Thus, ‘the district 

court’s erroneous likelihood of success determination infected its irreparable 

harm conclusion. 1 

The presumption -of irreparable harm arises only when the patentee 

makes a clear showing of both infringement and validity.9 See Datascupe 

Corp. v. Kontron Inc., 786 F.2d 398, 400, 229 U.S.P.Q. 41, 42 (Fed. Cir. 

1986). The district court erred in affording Glaxo the presumption of 

irreparable harm based on its erroneous likelihood of success finding. Glaxo 

is not entitled to the presumption because Ranbaxy’s cemroxime axetil 

antibiotic does not infringe any claim of the ‘ 18 1 p.atent. See Novo Nordisk, 

9 Ranbaxy did not challenge the validity of the ’ 181 patent in 
opposing the preliminary injunction motion because Ranbaxy was not given 
the opportunity to conduct any discovery regarding the validity of the ‘ 18 1 
patent. 
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77 F.3d at 1371, 37 U.S.P.Q.2d at 1779 (the court erred in presuming 

irreparable harm based on its erroneous infringement finding); High Tech. 

Med. Instrumentation, Inc. v. New Image Indus.. Inc., 49 F.3d 155 1, 1556, 

33 U.S.P.Q.2d 2005,2009 (Fed. Cir. 1995). 

The district court also addressed actual irreparable harm, again in 

view of its finding that Ranbaxy infringes the ‘ 18 1 patent. JA 43. In so 

doing, the court provided no reasoning why money damages would be 

insufficient. See Nutrition 21 v. Thorne Research, Inc., 930 F.2d 867, 872, 

18 U.S.P.Q.2d 1347, 135 1 (Fed. Cir. 1991) (“there is no presumption that 

money damages will be inadequate” and the moving party must proffer 

evidence and reasoned analysis for such inadequacy). 

This Court has previously affirmed the sufficiency of money damages 

in similar circumstances. See Eli Lilly and Co. v. American Cyanamid Co,, 

82 F.3d 1568, 1569-70, 38 U.S.P.Q.2d 1705, 1706 (Fed. Cir. 1996). In Eli 

Lilly, plaintiffs patent on the drug at issue and many of its process patents 

for producing the drug had expired. See id. at 1570, 38 U.S.P.Q.2d at 1706. 

Faced with other market entrants, Eli Lilly sought to enjoin the launch of 

competing products based on one of its remaining patents. See id. at 1570- 

7 1, 38 U.S.P.Q.2d at 1706-07. This Court affirmed the district court’s 



finding of no irreparable harm, noting that “[i]n light of the structure of the 

[drug] market, . . . that calculating lost profits would be a relatively simple 

task.” Id. at 1578,38 U.S.P.Q.2d at 1713; see Nutrition 21,930 F.2d at 871, 

18 U.S.P.Q.2d at 135 1 (“neither the difficulty of calculating losses in market 

share, nor speculation that such losses might occur, amount to proof of 

special circumstances justifying the extraordinary relief of an injunction 

prior to trial.“). The Court also accepted the district court’s finding that the 

defendants’ ability to respond in money damages negated, irreparable harm. 

See Eli Lilly, 82 F.3d at 1578-79,38 U.S.P.Q.2d at 1713-14. 

The district court erroneously concluded that Ranbaxy Laboratories 

Limited may be unable to respond in money damages. JA 44-45. Ranbaxy 

Laboratories Limited is worth approximately $350 million, not including the 

. 
estimated first year profit of $25 million from a cefuroxime axetil antibiotic 

launch. Id.; JA 678 (Chattaraj Decl., 1 8). [ CONFIDENTIAL 

MATERIAL OMITTED 1 Thus, Ranbaxy could satisfy any 

monetary loss. The district court’s analysis failed to account for the fact that 

Glaxo would encounter no loss unless and until Ranbaxy launches its 

product, and that any damages would not accrue over the life of the patent 

but, rather, only until a final judgment, which would likely have been less 
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than one year. Thus, Ranbaxy can answer in money damages, and the 

district court erred in finding irreparable harm. 

2. The District Court’s Conclusion On The Balance Of 

Hardshins Was Premised On Its Erroneous Likelihood Of 

Success Finding 

In assessing the balance of hardships, the district court recognized 

“that Ranbaxy faces certain hardships if a preliminary injunction is granted,” 

but concluded that. “the balance of hardships tips, perhaps just slightly, in 

[Glaxo’s} favor. JA 47, 48. In reaching this conclusion, the court 

considered its likelihood of success finding. JA 47. Thus, the court’s 

erroneous likelihood of success finding infected its balance of hardships 

determination and erroneously tipped the balance toward Glaxo. JA 47-48. 

Absent the court’s erroneous finding on,likelihood of success, the balance of 

hardships favors Ranbaxy. 

3. The District Court’s Conclusion On The Public Interest 

Was Premised On Its Erroneous Likelihood Of Success 

Finding 

The district court premised its determination of the public interest 

factor entirely on its finding of likelihood of success. JA 49. As with the 



other factors, the court’s erroneous likelihood of success determination 

infected its determination of the public interest factor. 

Moreover, the district court apparently misunderstood that the ANDA 

process favors the public interest’and the denial of a preliminary injunction 

in this case. The ANDA process benefits the public because the process 

“make[s] available more low cost generic drugs,” “increase[s] competition,” 

“and best of all, the American people will save money, and yet receive the 

best medicine that pharmaceutical science can provide.” Glaxo, 110 F.3d at 

1568, 42 U.S.P.Q.2d at 1262. Patent holders benefit by obtaining “limited 

extensions of patent term in order to recover a portion of the market 

exclusivity lost during the lengthy process of development and FDA 

review.” Id. Thus, the public obtains lower cost generic drugs through the 

ANDA process in exchange for limited patent term extensions. 

Glaxo obtained the maximum two-year patent term extension for its 

‘320 patent on cefiuoxime axetil and [ 

. 

CONFIDENTIAL MATERIAL OMITTED 

] Thus, Glaxo has enjoyed the benefit of its bargain. When the ‘320 

patent expired in May of 2000, the public was entitled to competition in the 

marketplace and a lower priced cef%roxime axetil antibiotic, the express 
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bargain established under the ANDA process. This is exactly what Ranbaxy 

seeks to provide. Preliminary injunctive relief denies the public the benefit 

of this bargain. 

Glaxo now seeks to renege on its bargain with the public by 

attempting to extend its exclusivity over cefiroxime axetil by using the ‘ 18 1 

patent. The problem with Glaxo’s approach is that the narrow claims of the 

‘ 181 patent do not cover the cemroxime axetil antibiotic Ranbaxy seeks to 

market. Ranbaxy is entitled to compete with Glaxo in the marketplace, and 

to provide the public with the lower cost cemroxime axetil antibiotic which 

was part of the bargain. See Illinois Tool Works, Inc. v. Grip-Pak, Inc., 906 

F.2d 679, 684, 15 U.S.P.Q.2d 1307, 13 11 (Fed. Cir. 1990) (right to compete 

counterbalances interest in protecting patent rights when likelihood of 

success not shown). Glaxo has already received its benefit of the bargain, 

and the public is now entitled to receive its benefit. 

“Neither the public interest nor equity favors grant of an injunction 

against one who does not infringe.” Novo Nordisk, 77 F.3d at 137 1, 37 

U.S.P.Q.2d at 1779. Thus, ‘the district court erred in assessing the public 

interest factor, which favors Ranbaxy. 
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V. CONCLUSION 

The district court erred as a matter of law in construing the 

“essentially free from crystalline material” limitation of Claim 1 of the ’ 18 1 

patent to encompass cefiuoxime axetil containing IO- 15% crystalhne 

material. This legal error pervaded the district court’s analysis of the factors 

upon which the court based its grant of a preliminary injunction. Because 

the district court’s determination was premised on a legal error, the court 

abused its discretion in granting a preliminary injunction. Therefore, this 
. . 

Court should vacate the preliminary injunction. 

Because the district court indicated that its claim construction was 

final. and was prepared to enter a permanent injunction based on its 

assessment of infringement under this claim construction, this Court should 

properly construe the disputed limitation of Claim 1. This Court should also 
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determine that no range of equivalence is available for the disputed 

limitation as a matter of law, and remand for fkther proceedings. 

RespectfUlly submitted, 

ECNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated: ( 181 * / By: DzLxoi % h 
. 

William R. Zimmerman 
Attorneys for Defendant-Appellant 
RANBAXY PHARMACEUTICALS INC. 
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ADDENDUM 



1. Preliminary Injunction Order, entered December 2 1, 2000. JA 

1-2. 

3 I. Memorandum And Order To Show Cause Order, entered 

December l&2000. JA 3-5 1. 

3. U.S. Patent 4,562.18 1, issued December 3 1, 1985. JA 64-73. 



zx 
~N-ITED STATES DLST%ICT COUR-L- 

DISTRICT OF NEW JERSEY 

1 
GLAXO GROUP LIMITED and j 
GLAXO WELLCOME, INC., ) 

PlaintifEs. i - 

v. 

RANBAXY PHARMACEUTICALS, INC., 

Defendant 

The Honorable Mary L. Cooper 
CiviI Action No. 00-5 172 (MIX) 

PELIMINARY INJUNCTION O&DEX 

-. 

This matter having been opened to the Court by Saiber, Schlesinger, Satz 

& Goldstein, LLC and Hopgood, Calimafde, JudIowe & Montiolino, LLP, attorneys for 

plaintiffs, in the presence of Mathews, Collins, Shepherd & GouId, PA and Knobbe, 

I Martens, Olson & Bear, LLP, attorneys for defendant for a Preliminary Injunction and the 

Court having read the submissions of the parties, heard argument of counsel and for the 

reasons stated in the Court’s Memorandum and Order to Show Cause entered on the 

docket December 18,200O; ,_ 

day of December, 2000; 

ORDERED that defendant, is officm. agents, servants, employees, and 

attorneys and alI persons including Ranbwy Laboratories Limited. in active concert or 

participation with defendant. who receive actual notice of this Preli&iary Injunction 

Order are restrained and enjoined during the pendency of this action from offering for 

sale or selling within the United States, its territories and possessions only any 

cefuroxime axetil product pursuant to Rxb~xy’s .&WA No. 65-043; and it is 

JR 1 



FURTHER ORDERED,bt this Preliminary Injunction Order be and is 

hereby conditioned upon plaintiEfs posting with the Clerk of this Court &hin five (5) 

business days of the entry of this Order a surety bond in the amount of ten milIion dollars 

($10,000,000.00) for payment of such costs and damages as may be incurred or suffered 

bysany person or party who found to be wron&ly restrained by this Or&, and 

it is 

FURTHER ORDERED that all proceedings in this case hAding &e 
. 

briefing schedule and Show Cause Order contained within the Court’s Memorandum and 

Order to Show Cause of December 18,200O ale stayed ~til furtha Order of the Court- 

Dated: December 20,200O 
Trenton, NJ 
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NOT FOR PUBLICATION -. I 

UNITED STATES DISTRICT COURT 
'OR f 8 2000 I 

DISTRICT OF NEW JERSEY 

GLAXO GROUP LIMITED and . . 
GLAXO WELLCOME, INC, 

Plaintiffs, 

. . CIVIL ACTION NO. 00-5172 

. . 

. . 

. . 
v. . . MmfoIumDuM AND 

. 
RAP:BAXY PHARMACEUTICALS, INC.,: 

ORDER TO SHOW CAUSE 

Defendant. 
. . 
. . 
. UC . - -.- 

v,z 
COOPER, District Judcre 

--f ..-: 
3 r 
- _c 
9 - 

This matter comes before the Court on the motions'?- 
-_ - . _ 

plaintiffs Glaxo Group Limited and Glaxo Wellcome, Ingfi 
i .i: 

(MLC) 

(collectively n Glaxo") for a preliminary injunction enjoining 

defendant Ranbaxy Pharmaceuticals, Inc.'s (‘Ranbaxy") from 

launching cefuroxime axetil under ANDA No. 65-043 because of the 

alleged infringement of Glaxo's U.S. Patent No. 4,562,181. The 

Court has considered the papers submitted by the parties and 

heard oral argument on December 12, 2000. The Court hereby 

issues its findings of fact and conclusions of law as required t; . . , 

Federal Rule of Civil Procedure 52. For the reasons given in 

this Memorandum and Order, the Court grants this preliminary 

injunction motion. The Court will file an appropriate order 

after determining the size of the bond as required by Federal 

Rule of Civil Procedure 65(c) or whether the order should be in3 !.I 

final, thereby obviating the need for a bond. The Court 1~~~1.2.: 
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an Order to Show Cause directing the parties to address those two 

subjects. 

BACKGROUND 

Glaxo Wellcome, Inc. is the holder of a New Drug Application 

("‘NDA") from the Food and Drug Administration ("FDA") for 

cefuroxime axetil, a product it sells under the brand name 

CeftinB. (APP. in Supp. of Pls.' Mot. for Preiim. Injunc. 

("‘Pk. App-") Ex B: Decl. of Barbara Rivera dated 11-21-00 

("Rivera Decl.“) ¶ 2.) Glaxo Group Limited holds, as the 

assignee, United States Patent No. 4,562,181 ("'1.81 patent") 

(id .; Pls.' App. Ex. A: United States Patent No. 4,562,181 
1 

("‘181': Patent") [73]), entitled "Amorphous Form of Cefuroxime 

Ester’ (‘181 Patent [54]). This ‘181 patent expires on July 28, 

2003. (Rivera Decl. ¶ 14. ) 

The '181 patent contains fourteen claims. The claims 

relevant to this motion are: 

1. Cefuroxime axetil in amorphous form essentially 
free from crystalline material, and having a purity of 
at least 95% aside from residual solvents. 
2. The product of claim 1 which contains less than 3% 
m/m of impurities. 
3. The product of claim 1 in the form of a mixture of 
R and S isomers. 
4. The product of claim 3 wherein the mole ratio of R 
to S isomers is from 3:2 to 2:3. 
5. The product of claim 3 sherein the mole ratio of R 
to S isomers is from O-9:1 to l.l:l. 

;. 
. . . 

A method of combatting bacterial infections of the 
human or animal body which comprises administering to 
the said body orally or res- -Y,lLLy an effective amount of 

JA 4 



3n 

? -, 
Glaxo claims that Ranbaxy infringes this '181 patent by 

filing an Abbreviated New Drug Application ("ANDA") with the FDA 

for permission to market an antibiotic Glaxo asserts infrinr;es 

the claims listed above. (Compl. ¶¶ 8-14; Pls.' Mem. in :;t~~p. %>f 

Mot. for Prelim. Inj. ("Pls.' Mem.") at 14.) Because the ,;:!-.~br 

claims are dependent on claim 1, the parties' arguments :.I:,;,; 

almost entirely on claim 1 (PLs' Mem. at 14; Def.'s Mem. :n -' : n ' n . 

to Mot. for Prelim. Inj. ("Def.'s Mem.") at 6-21.1, and tk*? 

Court's analysis of claim L ultimately disposes of the mcc; :I, 

following discussion will focus on claim 1. The Court dj:i! the 

now 

at 

provide introductory information about the nature 

.ssue, the claims and sFscificati0n.s of patent '18 

JA 5 
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a highly pure substantially amorphous form of 
cefuroxime axetil as claimed in claim 1. 
8. An antibacterial pharmaceutical composition 
containing an antibacterially effective amount of 
cefuroxime axetil according to claim 1 in admixture 
with one or more pharmaceutical carriers or excipients. 
9. The antibacterial pharmaceutical composition of 
claim 8 wherein the.cefuroxime axetil is present in the 
form of a mixture of R and S isomers. 
10. The antibacterial pharmaceutical composition of 
claim 8 wherein the mole ratio of R to S isomers is 
from 3:2 to 2:3. 
11. The antibacterial pharmaceutical composition of 
claim 8 wherein the mole ratio of R to S isomers is 
from 0.9:1 to l.l:l. 

;3: - - The antibacterial pharmaceutical composition of 
claim 8 adapted for oral administration. 
14. The antibacterial pharmaceutical composition of 
claim 13 in dosage unit form containing from 40 to 500 
mg of cefuroxime axetil. 

('181 Patent ~01s. 13-14.) 



c 

prosecution history of- patent '181, the nature- of Ranbaxy's FDA 

filing and proposed product, and the characteristics of the 

parties relevant to a preliminary injunction inquiry. 

I. Cefuroxime Axetil 

Cefuroxime axetil is an antibiotic used to combat a variety 

of microorganisms causing such conditions as pharyngitis, 

tonsilitis, acute bacterial maxillary sinusitis, and 

uncomplicated skin and skin-structure infections. (Pls.' App. 

Ex. J: Excerpts from Volume 1 of Ranbaxy's ANDA No. 65-043 

c ("ANDA Vol. 1") at R03770-R03771.) The compound cefuroxime, 

while an effective medication when injected, could not be given 

in oral form because the compound alone is not easily absorbed by 

the gastro-intestinal tract and thereby does not enter the body's 

blood stream in sufficient numbers. ('181 Patent col. 1 lines 8- 

25. ) It was found, however, that combining the cefuroxime with 

an ester increases the amount of absorption of the antibiotic 

compound through the gastro-intestinal lining and into the 

circulatory system. (Id. Lines 26-45.) 

One of these combinations of cefuroxime with an ester is 

cefuroxime axetil. (Id. lines 62-68.) Glaxo Laboratories 

Limited was the assignee of United States Patent No. 4,267,320 

( \\ ‘320 patent"), claiming the compound cefuroxime axetil. (De-71. 

of William R. Zimmerman dated 11-20-00 ("Zimmerman Decl.") Ex.. .:: 

LTnited States Patent No. 4,26?,320 ("'320 Patent"), Def.'s X?::!. 
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at 3.) The '320 patent- expired in day of 2000.- (See, e.g., 

Def.' s Mem. at 4.) 

The '181 patent, however, is the patent at issue in this 

case. The most important aspect of this patent for our purposes 

is the claimed mixture of amorphous cefuroxime axetil and 

crystalline cefuroxime axetil.' This makeup is relevant because 

it helps to determine the tioavailability of the cefuroxime 

itself. Bioavailability refers to the rate and extent to which 

the active ingredient is absorbed from the drug product and is 

"available at the site of action." (Pls.' Prelim. Inj. Graphics 

Display ("Pls.' Graphics Display") Tab 3 (quoting 21 C.F.R. 

320.1J.J Applied to this drug in layperson's terms, the concept 

deals with the necessity of ensuring that oral, ingested medicine 

survives the very hostile environment of the stomach and 

gastrointestinal tract, dissolves quickly enough in the 

appropriate place in the small intestines, and can be absorbed 

into the bloodstream through the intestinal wall. (Pls.' Mem. at 

4 n.6; Pls.' Graphics Display Tab 5.) 

The inventors of the subject matter of the '181 patent 

concluded that, contrary to previous experience, amorphous 

1 Solid substances can exist in either an amorphous form OK 
3 crystalline form. (Declaration of Robert William Lancaster 
dated 12-11-00 ¶ 4.) A crystal is defined as "a solid made up of 
an orderly repeating arrangement of molecules." (L) An 
amorphous solid, on the other hand, "has no long ranqe order 
associated with it." c.L.cL.1 
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cefuroxime possesses a better bioavailability-than its 

crystalline counterpart. ('181 Patent col. 2 lines 9-15.) In 

other words, more cefuroxime axetil reaches the bloodstream and 

therefore actually helps the patient when in amorphous as opposed 

to crystalline form. Therefore, the issued claim 1 of the '181 

patent covers "[clefuroxime axetil in amorphous form essentially 

free from crystalline material . . ." (Id. col. 13, lines 4-6.) 

'II. The Specification of the '181 Patent 

The written description in the '181 patent, also known as 

the specification, contains a number of non-quantitative 

references to the level of crystalline material covered by the 

pattern. The applicants, however, apparently did not amend this 

specification during the patent's prosecution. The specification 

states, "[alccording to one aspect of the present invention, 

there is provided cefuroxime axetil in highly pure, substantially 

amorphous form." (‘181 Patent col. 2, lines 23-25.) Two 

paragraphs below this statement, the specification further 

provides that "[t]he cefuroxime axetil ester in accordance nlth 

the invention is preferably essentially free from crystalline 

material." (& lines 39-42.) The specification also cont-llns d 

number of references to cefuroxime axetil as "substantially 

amorphous." (See, e.g., id. col. 2, lines 62-63; col. 3 lines 7- 

0, 9-10.) 

JA 8 



The specification- also contains examples of various ways to 

prepare cefuroxime axetil, some of which may be relevant to the 

language in claim 1. Example 1 states: 

X-ray powder analysis in a 0.3 mm diameter capillary by 
the Debye Scherrer method in a 114.6 mm diameter camera 
by exposure for 3 hrs. . . . radiation gave a plain 
halo (absence of crystals, confirming the amorphous 
nature of the product). 

(Td. col. 8, lines 5-9.) Example 18 states that: 

The infrared spectrum (Nujol) confirmed the amorphous 
'nature of the product [cefuroxime axetil]. X-ray 

powder analysis showed a few faint lines which may 
suggest the presence of a few crystals. 

. . 
(Id. col. 9, lines 27-3-l.) Example 21 states that "[m]icroscopic 

examination suggested Cl% crystalline material." (Id. col. 10, 

lines 4-6.) Example 22 states that "X-ray crystallography 

revealed the product was substantially amorphous with a small 

content of crystalline material." (Id. lines 26-29.) Example 26 

likewise provides that "[t]he infra-red (Nujol) spectrum 

confirmed the substantially amorphous nature of the product." 

(Id. col. 11, lines 39-40.) Example 19 refers to "pure amorphous 

material" and microscopic exmimt ion (id, col. 9, lines 39-45) 

while other examples mention th? material's amorphous nature 

confirmed by various tests (Id. COLS. 9-11 (Examples 20, 23-25)). 

IV. The Prosecution Historv of Patent '181 

This patent claim commenced with an application received by 

the United States Patent and TrAa??mark Office ("PTO") on July 
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States Patent No. 4,562,181 ("Prosecution History') at 5.) The 

initial application contained nine claims. The most relevant 

claims are: 

1. Cefuroxime axetil in highly pure, substantially 
amorphous form. 

4.' - 
. 

The product of claim 1 essentially free from 
crystalline material. 

9.’ * * A method of combatting bacterial infectior; of the 
human or animal body which comprises administering to 
the said body orally or rectally an effective amount of 
a highly pure substantially amorphous form of 
cefuroxime axetil. 

(Id. at 32.) 

In an office action dated May 10, 1984, the PTO examiner I 

rejected all nine claims in the initial application. (Id.at _ I 
I 

89.) The Examiner rejected the "highly pure, substantially I 
I 

amorphous form" language on the grounds of indefiniteness under 

35 U.S.C. § 112. He stated: 

It is not definite what is particularly included or 
excluded by the term "highly pure, substantially 
amorphous form". [sic] It is noted that there is no 
particular limit indicated for the amounts of 
impurities while applicants do not regard residual 
solvents as impurities (page 3, lines 24-36). It is 
also not clear how much crystalline material is 
permitted. Dependent claim 4 specifies a product which 
is essentially free from crystalline material. The 
cefuroxime axetil as employed in the method of claim 9 
is further mixed with other materials. 

(Id. at 90.) The examiner also rejected the nine claims on the 

grounds of obviousness in light of prior art, stating: 
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No particular criticality is evident due-to the claimed 
highly pure substantially amorphous form of cefuroxime 
axetil to make said material unobvius [sic] from the 
reference material which is indicated in the instant 
specification as being either in relatively impure 
amorphous form or in the form of purer crystalline 
material (page 2, lines 28-34). It, is noted that no 
data has been presented to indicate any criticality due 
to purity while it is not even evident what is 
particularly included by the term "a amorphous forml"] 
[sic]. 

(Id. at 91.) After this rejection, an examiner's interview was 

conducted and the applicants agreed to submit a claim indicating 

an amorphous 'form containing less than 5% m/m, of impurities 

except for residual solvents and less than 6% residual solvents. 

(Id. at 93.) 

The applicants submitted a response, received November 15, 

1984, containing both claim amendments and a traverse to the 

examiner's obviousness rejection. (m at 105-13.) They 

canceled claims 1, 2, and 4 and added claim LO. (Id. at 105.) 

The new claim 10 claims: 

Cefuxomine axetil in amorphous form essentially free 
from crystalline material, which contains less than 5% 
m/m of impurities other than residual solvents and less 
than 6% m/m of residual solvents. 

(a) The applicants amended claims 3, 5, and 8 so that they 

depended on claim 10. (a at 106.) They also added "as claimed 

in Claim 10" to the end of claim 9. (Id.) New claims 11 throc-;h 

17 were added as well, which were issued as claims 8 through 13. 

(& at 106-07.) The applicants argued that the indefinitenes; 
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rejection should be withdrawn due to these amendments. (Id. at 

108. ) But applicants traversed the obviousness rejection, 

presenting the declaration of Dr. Gordon Ian Gregory. (Id. at 

108-21.) 

The PTO examiner again rejected the claims with an office 

action dated January 24, 1985. (Id. at 122-25.) Claims 3 and 5 

through 15 were .rejezted under 35 U.S.C. § 112 because th 7 

failed to describe the invention in "such full, clear, concise 

and exact terms as to enable any persbn skilled in the art to 

make and use the same, and/or for failing to particularly point . 

out and distinctly claim the subject matter which applicant ' 

regards as the invention." (Id. at 123.) The examiner continued 

by stating: 

The claims are drawn to all forms of cefuroxime 
axetile that are amorphous & within certain 
impurity limitations. The specification of page 8, 
lines 15-20, states that the CA used to produce 
amorphous CA by applicant's technique must be of the 
same high purity as the amorphous product. The only 
example given produces the high purity CA by 
crystallization. It is not apparent that other 
purification techniques applied to Gregson's Exl CA 
(which to [sic] is now said to be 70% pure) 'will yield, 
after applicant's technique, the superior CA claimed. 
that [sic] is, no assurance is seen that repeated 
washings, dialysis etc, of Gregson's Exl CA, even if 
purity within the scope of the claims is reached, would 
yield the superior CA. There is no teaching how the 
level of purity is reached other than by 
crystallization (paragraphs 1 & 2). 

(Id. at 123.) As in the first rejection, the examiner also b-1:;;-A 

his decision on the grounds of ?bS:ipusness. (_ld. at 123-24.) 
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After this second-re$ection, a personal interview with the 

examiner was conducted on April 19, 1985, and the parties agreed 

to amend the first claim, ' discussed a declaration that would be 

submitted stating that desired results can be achieved by other 

means, and talked about a prior art patent. (Id. at 127.) 

After this interview, the applicants submitted a second and final 

response to the PTO, received in the mailroom on Jolly 5, 1985. 

(Id. at 129.) The only amendment was to change claim 10 to its 

present form: 

Cefuroxime axetil in amorphous form essentially free 
from crystalline material, and having a purity of at 
least 95% aside from residual solvents. 

(Id. at 129.) In their remarks, applicants stated that this 

wording was agreed to at the interview. (a at 129-30.) As 

before, the applicants traversed the obviousness rejection of 

claims 3 and 5 through 17, presenting a declaration from Edward 

McKenzie Wilson. (Td. at 130-41.) The PTO then allowed the 

claims to be issued, apparently without any further amendment CT r 

rejection. (Id. at 143-44.) The claims issued are quoted abq*;e, 

with claim 10 being issued as claim 1. 

While making its first rejection of the patent applicatL,;n, 

the PTO examiner advised the applicants "of possible 

under 35 U.S.C. [§] 119, wherein an application for 

benefits 

a] pat-?nt 

2 This is presumably a reference to cla 
eventually be issued as claim 1. 

im 10, wh ich i; ::' 
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cefuroxime axetil on April 19, 1399. (See, e.u., ANDA Vol. 1 at 

R03736; Decl. of Shirley Ternyik liated 11-29-00 ("Ternyik Decl.“) 

¶ 2.1 The ANDA process permits .3 pharmaceutical company to 

receive approval to market a drc-; product without conducting 

clinical trials by merely showing that the drug product is 

bioequivalent to an already apprc-:ed drug in the sense of 

delivering a comparable amount of active moiety to a patient as 
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filed in the United States.may be entitled to-the benefit of the 
! 

filing date of a prior application filed in a foreign country." I 

(Id. at 90.1. Responding to this suggestion, applicants submitted 

a certified copy of United Kingdom Patent Application No. 8222019 

("United Kingdom patent"), with a cover letter dated November 15, ' 

1984. This foreign patent application, filed with the Patent 

Office of the United ':ingdom on July 30, 1982, states: 

The cefuroxime 1-acetoyethyl ester in accordance with 
the invention is preferably essentially free from 
crystalline material, by which we mean that any amount 
of crystalline material which may be present is so low 
as to be undetectable by X-ray crystallography, i.e. 
th6t an X-ray photograph of a sample of the compound '. 

shows no' rings. The crystalline content of such a 
sample [of cefuroxime axetil] may be assumed to be zero 
for- all practical purposes. 

(Prosecution History at 101.) 

V. RANBAXY’ S PRODUCT 

Ranbaxy, through its parent Ranbaxy Laboratories Limited, 

filed an ANDA, containing the file number 65-043, with the FDA 

seeking approval to market an antibiptic drug containing 



the already approved medixation. (Ternyik Decl. 'I 4.) According 

to the ANDA, Ranbaxy wishes to use cefuroxime axetil as an active 

ingredient in doses of 125 mg, 250 mg, and 500 mg. (ANDA Vol. 1 

at R03771.) These medications are in tablet form for oral 

administration and are intended to combat bacterial infections. 

(ANDA Vol. 1 at R03768-R03771.1 According to the Drug Master 

File, the proposed medication contains between 0.32% and 2.0% 

related impurities, excluding residual solvents. (Pls.' App. Ex. 

M: Excerpts from Volume 2 of Ranbaxy's Crystalline Cefuroxime 

Axetil Drug Master File ("Drug Master File") at R04849.) 

Ranbaxy's proposed product also contains a mixture of 12% 

crystalline cefuroxime axetil and 88% amorphous cefuroxime 

axetil. (Pls.' App. Ex K: Ranbaxy's Nov. 6, 2000 Fax Amendment 

to ANDA No. 65-043, ("Ranbaxy's Fax Amendment") at R5965, R5969; 

Zimmerman Decl. Ex. 6: Certain Portions of ANDA, No. 65-043 

("ANDA Application") at R03915-R03917, R04074-R04099; Ternyik 

Decl. ¶ 5.) The ANDA permits the content of crystalline 

cefuroxime axetil to be no more than 15% and no less than 10%. 

(Ternyik Decl. 91 5; Ranbaxy's Fax Amendment at R5962, R5988- 

R5993.) This crystalline material is an active ingredient of the 

product, delivering a portion of cefuroxime to the patient. 

(Ternyik Decl. ¶ 6.) Ranbaxy stated in a Fax Amendment submit:-21 

to the FDA that: 

Ranbaxy's dissolution and stability testing establishes 
that the percentage of crystalline and amorphous forms 
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in its tablets (12% and 88%, respectively) does not 
adversely affect the identity, strength, quality, 
purity, potency and performance of the drug product 

. . . . In particular, the percentage of crystalline 
component in Ranbaxy's tablets shows no adverse impac:. 
on the solubility or in-vivo characteristics of the 
drug product, since the drug product complies with the 
bioequivalence criteria. 

(Ranbaxy's Fax Amendment at R5969.) 

The FDA has not approved Ranbaxy's ANDA, and the company 

cannot launch its cefuroxime axetil product until it receives 

this approval. (Decl. of Dipak Chattaraj dated 11-29-00 

("Chattaraj Decl.“) at ¶¶ 4-5; Ternyik Decl. ¶ 3.) The President 

of Ranbaxy, Dipak Chattaraj ("Cattaraj"), claimed that the t iming 

1, that 

th e 

of the‘approval can not be determined (Chattaraj Decl. ¶ 4 

Ranbaxy would need at most forty-five day&to manufacture 

necessary quantity of products for a launch, that the company has 

ceased manufacturing, and has not contacted distributors, 

established a price list, or prepared any marketing material 

(Dep. of Dipak Chattaraj dated 11-g-00 ("Chattaraj Dep.,") at 46- 

61.) Chattaraj, however, also stated that he has told customers 

that FDA approval could come "any day now." (Id. at 61.) In 

addition, an article in the Economic Times on October 13, 2000 

states that Ranbaxy Laboratories was expecting approval for 

marketing in November of 2000. (Pls. App. Ex. E: James 

Natthews, Baver'to Pump $5 million in Ranbaxy, Economic Times, 

Oct. 13, 2000, available at, 
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CONFIDENTIAL MATERIAL OMITTED 

http://www.economictimes.com/today/l3compO6.htm.) Reuters, 

however, reported on October 27, 2000 that Ranbaxy Laboratories 

does not expect FDA approval this year because of the citizen's 

petition filed by Glaxo Wellcome, Inc. in opposition to any 

approval. (Id. INDIA: Ranbaxv Sees No FDA Approval This Year 

for Cef Axetil, 10/27/00 RTENGNS 10:48:00.) 

IV. The Companies 

Glaxo Wellcome, Inc. is a pharmaceutical company with 1999 

sales of $5.8 billion. (Zimmerman Decl. Ex. 25: Corporate 

Information, & http://glaxowellcome.com/corpinfo.htm (visited ' 

Nov. 29, 2000) at 2.) Its parent company, Glaxo Wellcome plc had . 

total sales in 1999 of $13.75 billion. (Id.1 Barbara Rivera 

(" Rivera") , a senior product manager at Glaxo Wellcome, Inc., 

1 declared that Glaxo's CeftinB tablet sales exceed 

annually in the United States, that it sold 
L I 

of 

CeftinB last year worldwide,, and that its total CeftinB sales in 

the United States since 1988 have been in excess of 
c 

(Rivera Decl. 'HP 1, 4.) She stated that, based on prior 

experience, the entry into the [United States] market of 

I 

Ranbaxy's proposed product will cause Glaxo to lose 

I I 

I 
in sales and of its market share in the first three months, 

1 between the third and sixth months and -11 I of its 

market share by the end of these six months, and 
1 I 

and 

c 1 of its market share between the sixth and twelfth months. 
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CONFIDENTIAL MATERIAL OMITTED 

(Rivera Decl. 31 13.) Glaxo therefore may lose- 
r I 

in 

sales during the first year of the alleged infringement. (Id.) 

It also may lose approximately 
[ 3 

in sales during the 

remaining life of the ‘181 patent, which expires on July 28, 

2003, due to Ranbaxy's market entry. (Id. ¶ 14.1 

Ranbaxy-contests these figures. (Chattaraj Decl. ¶ 7.) It 

contends that they are speculative and that Glaxo is likely to 

lose less because the buying season for cefuroxime axetil has 

passed. UL) It also appears that Glaxo has given Professional 

Detailing, Inc. ("Professional Detailing")? the marketing, sales, . 

and distribution rights to Ceftin@ in the United States, although 

Glaxo has kept its intellectual property rights and continues to 

be the manufacturer of the product. (Zimmerman Decl. Ex. 26: 

Professional Detailibq: Siqnificant DeVelODmentS, at 

http://yahoo.marketguide.com/mgi/s.. asp?nss+yahoo&rt+signdevthrnt 

A!A9A (visited Nov. 28, 2000); Ex. 27: Herb Greenberg, whv 

Professional Detailing's Future Sales Miaht Not Be What They -^-- - 

Aooear, & http:/www.RealMoney.com (originally posted Oct. 3, 

2000) . ) 

The defendant Ranbaxy Pharmaceuticals, Inc. is the United 

States-based, wholly owned subsidiary of India-based Ranbaxy 

Laboratories Limited. (Chattaraj Decl. ¶ 2.) Ranbaxy develops 

and markets both innovative and generic pharmaceuticals. (Td.1 

Chattaraj believes thgt his company will obtain 25% of the 
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(United States] cefuroxime.axetil market in the first year of 

marketing. (Chattaraj Decl. 2 7; Chattaraj Dep. at 58.) He 

expects its profit from the first year of [United States] sales 

of Cefuroxime Axetil to be $25 million. (Chattaraj Decl. ¶ 8.) 

According to Chattaraj, Ranbaxy would gain significant advantages 

from being the first generic maker of cefuroxime axetil. (Td. ¶¶ 

9-12). As the first generic supplier, Ranbaxy would supposedly 

be able to charge a premium price until a second generic 

competitor enters the market, foster relationships with retailers 

thereby increasing sales of both the particular drug in question 

and new drugs to be introduced into the future, and maintain a.' 

very-high share-of the generic market even after the entry of 

other generic suppliers because most retailers stock only one 

generic version of a medication. (Id.) According to Glaxo, 

Ranbaxy had total sales of $23.2 million in calendar year 1999, 

with a net loss of $900,000. (Pls.' App. Ex. C: Excerpts from 

Ranbaxy Laboratories Limited 1999 Annual Report at 33.) Ranbaxy 

Laboratories Limited has total sales of $334 million annually, 

with a profit of $56 million. (Id. at 35, 44.) Glaxo concludes 

that Ranbaxy's combined liquid net worth is less than $175 

million. UdJ ' Chattaraj, however, asserted that the net worth 

3 These figures for Ranbaxy Laboratories Limited are 
reported in Indian rupees,, and Glaxo converted the figures to 
American currency based on an exchange rate of 46.7 rupees to a 
United States dollar. (Pls.' Mem. at 3 n.3.1 
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of Ranbaxy Laboratories Limited, which will answer for any 

damages against Ranbaxy (Def.'s Mem. at 22 n-121, is $350 million 

as of September 30, 2000. (Chattaraj Decl. ¶ 8.1 

DISCUSSION 

Glaxo's Complaint appears to seek injunctive relief for 

patent infringement pursuant to 35 U.S.C. § 283. (Compl.) This 

provision authorizes courts "to grant injunctions in accordance 

with the principles of equity to prevent the violation of any 

right secured by patent, on such terms as the court deems 

reasonable." 35 U.S.C. 5 283. The alleged violation in this 

case is patent infringement under 35 U.S.C. 5 271(a), which 

states that "whoever without authorization makes, uses, offers-to 

sell, or sells any patented invention, within the United States 

or imports into the United States any patented invention durir.7 

the term of the patent therefor, infringes the patent." 

Perhaps more relevant to this motion, Glaxo's Complaint .a!: 1 

alleges patent infringement under the specialized and comple:< 

provisions of the Drug Price Competition and Patent Term 

Restoration Act. (Compl. 41 14.) 35 U.S.C. § 271(e) (2) stat.;; :. 

relevant part: 

It ,shall be an act of infringement to submit - 

(A) an application under section SOS(j) of 
the Federal Food, Drug, and Cosmetic Act or 
described in section 505(b)(2) of such for a 
drug claimed in a patent or the use of which 
is claimed in a patent; . . . 
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if the purpose of such submission is to obtain approval 
under such Act to engage in the commercial manufacture, 
use, or sale of a drug . - . claimed in a oatent or the 

L 

use of which is cla 
expiration of such 

Id. 35 U.S.C. 5 271(e) ( 

remedies for the act of 

imed in a patent before the 
patent. 

4) provides a list of three exclusive 

infringement prohibited in 35 U.S.C. § 

271(e) (2).4 35 U.S.C. § 271(e)(4)(B) does state that "injunctive 

relief may be granted against an infringer to prevent the 

commercial manufacture, use, offer to sell, or sale within the 

United States or importation into the United States of an 

approved drug . . . ." Ranbaxy does not expressly challenge 

Glaxo's claim for preliminary injunctive relief under this 

statutory provision, and the Court finds that Glaxo may pursue 

its injunctive motion subject to the general principles of 

equitable relief applicable in patent cases.' 

4 35 U.S.C. 5 271(e) (4) states that "[t]he remedies 
prescribed by subparagraphs (A), (B), and (C) are the only 
remedies which may be granted by a court for an act of 
infringement described in,paraqraph (2), except that a court may 
award attorney fee,s under section 285." 
provides that W 

35 U.S.C. § 271(e) (4) (A)- 
the court shall order the effective date of any 

approval of the drug . . . involved in the infringement to be 3 
date which is not earlier than the date of the expiration of the 
patent which has been infringed." 35 U.S.C. § 271(e) (4) (C) 
authorizes the court to award damages or other monetary relief I 
"against an infringer only if there has been commercial 
manufacture, use, offer to sell, or sale within the United States 
or importation into the United States of an approved drug . . . 

,, 

S 

U.S.C. 
The Court notes that the statutory scheme created by 35 

§ 271, described by one court as "complex," Upiohn Co. v. 
Mova Pharm. Corp., 899 F. Supp. 46, 48 (D.P.R. 1995), raises s 
range of questions not mentioned by sither party. Two partict;lir 
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Preliminary injunctive relief is available in cases of 

patent infringement. In order to obtain a preliminary 

injunction, a party must establish the right to such a relief 

based on four factors: 

(1) reasonable likelihood of success on the merits; (2) 
irreparable harm; (3) the balance of hardships tipping 
in its favor; and (4) the impact of the injunction on 
the public interest. 

Hvbritech, Inc. v. Abbott Labs., 84'9 F.Zd 1446, 1451 (Fed. Cir. 

1988) (footnotes omitted); see, also Polymer Techs., Inc. v. 

Bridwell, 103 F.3d 970, 973 (Fed. Cir. 1996). Each factor taken 

individually is not dispositive, and the court must weigh each 

factor against each other and against the magnitude and form of 

the requested relief.. Hvbritech, Inc., 849 F.2d at 1451. The 

Federal Circuit has held that "[t]he standards applied to the 

complexities are the fact that, while the statute prohibits a 
submission with the purpose of engaging in the manufacture, use, 
or sale of a drug claimed by a patent before its expiration, it 
clearly states that no infringement occurs when the party is 
making, selling, or engaging in other activities "solely for uses 
reasonably related to the development and submission of 
information under a Federal law which regulates the manufacture, 
use or sale of drugs or veterinary biological products." 35 
U.S.C. 5 271(e) (1). Likewise, the provision authorizing 
injunctive relief preventing the manufacture or similar uses of 
"an approved drug" raises the question of whether this relief is 
available for a drug not yet approved by the FDA, such as 
Ranbaxy's own product. But, given the absence of any argument on 
these points, the Court will not conclude that the statute is a 
bar to potential injunctive relief. See also Upiohn Co., 899 F. 
SUPP- at 49 (stating that injunctive relief under 35 U.S.C. !LY 
271(e) (1) is available when AplEA applicant infringes patent by 
filing false certification 3s to patent's applicability and 
validity and there is, or ZILJ~C be, actual commercial 
nanllfacture, use, or sale). 
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grant of a preliminary i&unction are no more nor less stringent 

in patent cases than in other areas of the law." H.H. Robertson 

co. v. United Steel Deck, Inc., 820.F.2d 384, 387 (Fed. Cir. 

1987), abroqated on other arounds by Markman v. Westview 

Instruments, Inc., 52 F.3d 967, (1995) (en bane), aff'd, 517 U.S. 

370 (1996). While a preliminary injunction is considered an 

extraordinary remedy, see, e-q., Intel Corp. v. ULSI Svs. Tech., 

Inc AI 995 F.2d 1566 (Fed. Cir. 1993), this characterization does 

not mean that the form of relief is unattainable, Polvmer Techs., 

IRC., 103 F.3d at 977. The question of whether to grant 

preliminary injunctive relief is vested within the sound 

discretion of the district court. See, e-q., Oaklev, Inc. v. 

Int'l Tropic-Cal, Inc., 923 F.2d 167, (Fed. Cir. 1991). 

I. Reasonable Likelihood of Success on the Merits 

Glaxo contends that a reasonable likelihood .of success on 

the merits exists because Ranbaxy's proposed manufacture, use, 

and sale of its product literally infringes Glaxo's ‘181 patent 

This Court agrees and finds that the reasonableelikelihood of 

success requirement has been satisfied.6 

6 Technically, a showing of infringement alone is often 
insufficient for satisfying the first preliminary injunction 
factor. The patentee should also show that the relevant patent 
is valid and enforceable. See, e-a Nutrition 21 v. United 
States, 930 F.2d 867, 869-70 (Fed. Clr- 1991). In this case, 
Ranbaxy asserts a defense of invalidity (Answer ¶ 15; Pl.'s ACID _ 
Ex. 0: Ranbaxy's Written Response to Topic No. 3 of Glaxo‘s ii. 
Notice of Rule 30(b)(6).Deposition), but these assertions are L n 
other contexts. It not-s in its brief that 3 sLzdy submitted i:,., 

JA23 



It is now well-settled that patent claim-construction is a 

legal question to be determined exclusively by the court. 

Markman v. Westview Instruments, Inc., 52 F.3d 967 (Fed. Cir. 

1995) (en bane), aff'd, 517 U.S. 370 (1996). The determination 

of infringement require/s a two-step analysis. & at 976. 

First, the claims must be construed, i.e., the legal meaning and 

scope of each cited claim must be determined. Id. Second, it 

must be determined whether the claims so construed cover an 

accused product or process, i.e., whether, in fact, every 

limitation found in a claim is present in the accused product or . . 

process. Id * 

fo determine the proper meaning of a claim term, a court 

must "consider the so-called intrinsic evidence, i.e., the 

claims, the written description, and, if in evidence, the 

prosecution history." Diqital Biometrics, Inc. v. Identix, Inc., 

149 F.3d 1335, 1344 (Fed. Cir. 1998). A court commits error if 

it uses extrinsic evidence, such as expert testimony, unless the 

Glaxo in support of its petiticn to the FDA opposing Ranbaxy's 
ANDA suggests that amorphous cefuroxime axetil was invented by 
others before the filing of ihe '181 patent. (Def.'s Mem. at 21 
n-10 (citing Zimmerman Decl. Cx. 9: Citizen Petition at 38-50.) 
Specifically, this study, dated October 20, 1980 and apparently 
performed by scientists at Glaxo Group Research Ltd. involved the 
human testing of the urinary recovery of cefuroxime. (Td. at 
41.) But Ranbaxy purposely refrains from challenging the 
validity of the '181 patent in its opposition because of the 
absence of discovery. (Td.1 Given this decision, the Court will 
not question the validity of t.he patent, at least in the context 
of this motion. 
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intrinsic evidence is insufficient. Bell & Howell Document Mqmt. 

Prods. Co. v. Altek Svs., 132 F.3d 701, 705 (Fed. Cir. 19971; 

Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1583-84 

(Fed. Cir. 1996). In defining claims, courts should first look 

to tne words of the claims. Vitronics Corp., 90 F.3d at 1582. 

The "general rule is . . . that terms in the claim are to be 

given their ordinary and accustomed meaning," Jchnson Worldwide 

Assocs., Inc. v. Zebco Corn., 175 F.3d 985, 989 (Fed. Cir. 1999) 

(citations omitted), unless it is clear from the written 

description or specification or the prosecution history that the 

patentee defined the claim term differently or if the ordinary 

meaning would deprive the term of clarity, K-2 Core. v. Salomon- 

S.A, 191 F.3d 1356, 1362-63 (Fed. Cir. 1999); Johnson Worldwide 

Assocs., Inc., 175 F.3d at 989-90. A-court should consider the 

claim language according to its ordinary meaning as understood 57 

those of ordinary skill in the art. See, e-q., Zelinski v. 

Brunswick Core., 185 F.3d 1311, 1315 (Fed. Cir. 1999). 

In determining the ordinary meaning of words as underston-i 

by one skilled in the art, dictionaries are an appropriate sc~;s‘-~ 

of information. Although technically forms of extrinsic 

evidence, dictionaries fall in a special category.. Vitronics 

Core., 90 F.3d at 1584 n.6. Admittedly, "a patentee may chooc.3 

to be his own lexicographer and use terms in a manner other thi:: 

their ordinary meaning, as long as the special definition of 'I:,. 
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term is clearly stated inthe patent specification or file 

history." Id. at 1582. But, in the absence of this clear 

intent, "the term takes on its ordinary meaning" as found in its 

dictionary definition. Optical Disc Corp. v. Del Mar Avionics, 

208 F.3d 1324, 1334 (Fed. Cir. 2000); see also, e-a, Karlin Tech. 

Inc. v. Suraical Dynamics, Inc., 177 F.3d 968, 971 (Fed. Cir. 

1999) (using dictionaries to define claim terms). 

After examination of the words, the court turns to the 

specification and, if in evidence, the prosecution history. See, 

e,s., Vitronics Corp., 90 F.3d at 1582-1583. Matters disclaimed 

during prosecution are excluded as a possible interpretation. 

See,'e.a., Southwall Techs., Inc. v. Cardinal IG Co., 54 F.3d 

1570, 1576 (Fed. Cir. 1995). Although similar, use of 

prosecution history for purposes of interpretation differs from 

the doctrine of prosecution history estoppe.1 applicable under the 

doctrine of equivalents. See, e-c., Biodex Corp. v. Loredan 

Biomedical, Inc., 946 F.2d 850, 862 (Fed. Cir. 1991). 

Applying these principles, the Court must turn to the ‘most 

difficult question raised by this motion: the meaning of the 

phrase "[clefuroxime axetil in amorphous form essentially free 

from crystalline material" in claim 1 of the ‘181 patent. G13X3 

argues, and the Court finds, that this phrase must be given its 

ordinary meaning as merely excluding from the claimed invention 

any item having sufficient crystalline cefuroxime axetil that 
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1 

materially or fundamentally affects the basic characteristics of 

the invention. If the cef-uroxime axetil contains crystalline 

material that does not fundamentally affect the basic 

characteristics of the invention, the language does not exclude 

the cefuroxime axetil from the claim's coverage and a possible 

finding of infringement. 

The Court reaches this conclusion because it finds that 

"essentially" is defined as "fundamentally," Webster's Third New 

International Dictionary 777 (1986), and "essential" is defined 

as "belonging to or being a part of the essence of something," 

id, Therefore, an interpretation of the claim language as 

focusing on whether the crystalline material fundamentally 

affects the characteristi.cs and functions of the cefuroxime 

axetil invention conforms with the ordinary meaning of the wo 

as revealed by the dictionary. This interpretation is also 

rds 

consistent with the judicial interpretation of the term of art 

"consisting essentially of" as excluding elements that would 

materially affect the characteristics of the invention in 

question. Water Techs. Corp. '1. Calco Ltd., 850 F.2d 660, 666 

(Fed Cir. 1988); PPG Indus., Inc. v. Guardian Indus. Corp., 156 

F.3d 1351, 1354 (Fed Cir. 1998). 

Ranbaxy advances a number of arguments against this 

interpretation of the phrase, most dependent on the prosecution 

history and fi1.e wrapper of the '131 patent. This Court, after 
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consideration of these arguments, finds that they fail to 

demonstrate that the patentee sought to define the phrase in 

question in a manner different than its ordinary meaning. See,_ 

e.q., K-Z Core, 91 F.3d at 1362-63. 

Ranbaxy's strongest argument is based on the apparently 

express definition of "essentially free from crystalline 

materia1" in the United Kingdo:a patent. In this foreign patent, 

the phrase is apparently defined to mean that "any amount of 

crystalline material which may be present is so low as to be 

undetectable by X-ray crystallography, i.e. that an X-ray 

photograph of a sample of the compound shows no rings" and that 

"t]he crystalline content of such a sample [of cefuroxime axetil] 

may be assumed to be zero for all practical purposes." 

(Prosecution History at 101.) Ranbaxy contends that this United 

Kingdom patent definition clearly establishes that Glaxo's claim 

may only be infringed by cefuroxime axetil containing 

undetectable amounts of crystalline material. (Def.'s Mem. at a- 

10.) 

This definition does not overcome the ordinary and 

reasonable interpretation of the phrase as not excluding from the 

claim crystalline cefuroxime axetil not affecting the fundamental 

functions and characteristics of the medication. Admittedly, a 

foreign patent application submitted for priority reasons under 

JA28 



35 U.S.C. 5 119' arguably-becomes part of the prosecution history 

' The current 35 U-S-C. 5 119 provides in relevant part: 

(a) An application for patent for an 
invention filed in this country by any person 
who has.. or whose legal representatives or 
assigns have, previously regularly filed an 
application for a patent for the same 
invention in a foreign country which affords 
similar privileges in the case of 
applications filed in the United States or to 
citizens of the United States, shall have the 
same effect as the same application would 
have if filed in this country on the date on 
which the application for patent for the same 
invention was first filed in such foreign 
country, if the application in this country 
is filed within twelve months from the 
earliest date on which such foreign 
application was filed; but no patent shall be 
granted on any application for patent for an 
invention which had been patented or 
described in a printed publication in any 
country more than one year before the date of 
the actual filing of the application in this 
country, or which had been in public use or 
on sale in this country more than one year 
prior to such filing. 

(b) No application for patent shall be 
entitled to this right of priority unless a 
claim therefor and a certified copy of the 
original foreign application, specification 
and drawings upon which it is based are filed 
in the Patent and Trademark Office before the 
patent is granted, or at such time during the 
pendency of the application as required by 
the Commissioner not earlier than six months 
after the filing of the application in this 
country. Such certification shall be made by 
the patent office of the foreign country in 
which filed and show the date of the 
application and of filing of the 
specification and other papers. The 
Commissioner may requ'ire a translation of the 
papers filed if not Ln ehe English language 
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of the United States pate& I 35 U.S.C. 5 119(b), and therefore a 

part of the intrinsic evidence available for claim construction, 

see Evans Med. Ltd- v. American Cvanamid Co., 11 F. Supp. 2d 338, 

345-46 (S.D.N.Y. 1998) (discussing United Kingdom patent 

application), aff'd, 215 F.3d 1347 (Fed. Cir. 1999) (unpublished 

table decision); see also Auaustine Med., Inc. v. Gavmar Indus., 
L 

Inc., 181 F.3d 1291, 1300 (Fed. Cir. 1999) (stating that 

prosecution history of parent application may limit scope of 

later application using same clam term); Tanabe Seivaku Co. v. 

United States Int'l Trade Comm'n, 109 F.3d 726, 733 (Fed. Cir. 

1997) (stating that representations to foreign patent offices 

should be considered under equivalents doctrine); Jonsson v. - 

Stanlev Works, 903 F.2d 812, 818 (Fed. Cir. 19901 (considering 

prosecution history of another patent); Caterpillar Tractor Co. 

V. Berco, 714 F.2d 1110, 1116 (Fed. Cir. 1983) (considering 

foreign patent representations in context of doctrine of 

equivalents.) This definition is not contained in the ‘181 

patent application or other parts of the patent history, but xL,.~ 

in a 1982 foreign application about which we know very littl?.' 

and such other information as he deems 
necessary. 

8 According to the letter submitted as part of the reqcb?L;r 
to the United Kingdom's Patent Office for a certified copy of +P..? 
application, this foreign patent application was filed solely ::I 
order to establish a priority date and was thereafter abandc:l+?f. 
(Def.'s App. Ex. 3: Letter from Dr. C. L. Brewer to.the 
Comptroller of the Patent'Office nisctated 5-18-34 and recei.:-,: 
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In fact, the United Kingdom patent does not apparently even have 

Example 22, referring to "substantially amorphous" material. 

('181 Patent col. 10, lines 27-28.) 

The standard expressed in the United Kingdom patent 

definition also fails to disturb our conclusion because of 

materials submitted by Glaxo. Robert William Lancaster ("Dr. 

Lancaster"!, a Research Leader in the Pharmaceu:ical Sciences 

Department at the Glaxo Wellcome Medicines Research Centre, 

stated that a 1983 Glaxo experiment using Debye-Scherrer X-ray 

photography to test various mixtures of crystalline and amorphous 

cefuroxime axetil shows that, from the photographs, it is 

difficult to distinguish between the samples containing 5%, lo%, 

and 15% crystalline material. (Decl. of Robert William Lancaster 

dated 12-11-00 ("Lancaster Decl.") ¶¶ 1, 7.) The Court's own 

examination of these photographs confirms this observation, 

although the lines do appear more distinct in the pictures of 

samples containing a greater proportion of crystalline material. 

(Lancaster Decl. Ex. C.). Dr. Lancaster believes that, with good 

preparation of the sample and film proceesing, the detection 

level for this photography is about 10% to 15% crystalline 

material, but that, without this preparation and processing, it 

19-84 ¶ 2.) Apparently the only reason the document could still 
be obtained was because the application was used for priority 
purposes for United Kingdom Application GB8320518, issued as 
GB2127401. '(Id.) 
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could be difficult to detect crystalli .ne mater-ial even when it 

constitutes 15% of the sample. (Lancaster Decl. ¶ 7.) These 

observations find contemporaneous support in a report prepared by 

Glaxo in 1983 concluding that the Debye-Scherrer method of 

detection is very useful when sufficient crystalline material is 

present,.specifically in percentages greater than 10%. 

(Lancaster Decl. 3x. D: Methods of Detection of Cryst.;Lline 

Material in Amorphous Cefuroxime E47 Ether and Characterization 

of Its Diastereoisomeric Polymorpha dated 11-3-83 ("Detection 

Report") at 3.) The report also indicated that the smallest 

amount of crystalline material detectable was 10%. (Td. at 5.)g 

The Court a,ccepts the observations of the report and the 

statements of Dr. Lancast-er.." This information, by explaining 

9 In oral argument, Ranbaxy's counsel pointed out that the 
report iri two places refers to the detection of crystalline 
material constituting 5% of the sample. (Detection Report at 3, 
6.1 

10 At oral argument, Ranbaxy's counsel did call into 
question these materials. For instance, counsel questioned 
whether the experiment in the report used up-to-date X-ray 
equipment, noted that Lancaster did not apparently write the 
report or invent the product in question, and doubted the 
completeness of the submission. But most importantly, he 
conten'ded that these materials are inadmissible extrinsic 
evidence. While these materials do appear to be extrinsic to the 
'181 patent and its history, see, e-a., Vitronics Corp., 90 F.3d 
at 732 (stating that expert testimony is extrinsic), courts do 
permit consideration of expert technical testimony as an aid to 
the court in understa'nding the technolo,gy involved and in 
reaching a conclusion as to how individ'uals skilled in the art 
would interpret the language in the claim, see, e.q., Tanabe 
Seivaku Co., 109 F.3d at 732; Fp>;nar Core. v. Johnson & Johnson, 
821 F.2d 627, 631 (Fed Cir. 1?37), reiecte,j. on other grounds 5~;1 
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the test referred to in the United Kingdom patent definition, 

calls into serious doubt Ranbaxy's contention that claim 1 only 

applies to cefuroxime axetil containing extremely minute amounts 

of crystalline material, for instance, less than 1%. (Def.'s 

Mem. at 11.) While the United Kingdom patent definition does 

perhaps favor a more restrictive interpretation of the claim, the 

practicalities of the :i-ray crystallography test, taken together 

with the common meaning of "essentially," do not call into 

serious question our conclusion that the claim embraces 

crystalline cefurxime axetil that does not materially alter the 

characteristics of the invention. The X-ray test's inability to 

detect crystalline material below lo%, and possibly even 15% in 

some cases, indicates that, in the words of the United Kingdom 

patent, \\zero for all practical purposesN is actually a number 

just below 10% and perhaps even just below 15%.. A person versed 

in the art would therefore conclude that a level between 10% to 

15% is, "for all practical purposes," essentially free of 

crystalline material. 

Ranbaxy's other major argument depends on the prosecution 

history of the '181 patent itself. The company argues that 

Cardinal Chem. Co. v. Morton Int'l, Inc., 113 s. ct. 1967 (1993). 
Because the British patent application definition urged by 
Ranbaxy relies so heavily on the capabilitieg of X-ray 
crystallography, it is useful and perhaps even necessary for ~5.: 
Court to consider other evidence bearing on these capabilities 1 :: 
order to understand and interpret the definition in light of t!:.* 
knowledge of one with ordinar:J skill in the field. 
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Glaxo's failure to obtain approval of the supposedly broader 

original claim 1 describing cefuroxime axetil "in highly pure 

substantially amorphous form" and it.6 subsequent substitution of 

the originally dependent and therefore narrower original claim 4 

covering cefuroxime axetil "essentially free from crystalline 

material" demonstrates the narrowness of the issued claim 1. 

(Def.'s Mem. at 10-14.) Ranbaxy also emphasizes that the 

application contains a statement that the cefuroxime axetil ester 

"is preferably essentially free from crystalline material," 

indicating that this language is narrower than the rejected 

"highly pure, substantially amorphous" language. (Def.'s Mem. at 

18.) 

These arguments ultimately fail because they read too much 

into the prosecution history of the claims. The rejection was . 

apparently based on indefiniteness grounds and not an express 

concern that the application language claimed excessive 

percentages of crystalline cefuroxime axetil. (Prosecution 

History at 90.) The amendments undertaken after the first 

rejection resolved any lack of definiteness as to the relative 

quantities of crystalline and amorphous materials because the 

phrase "essentially free from crystalline material" was never 

amended. (Prosecution History at 105.) In fact, much of the 

prosecution history relates, not to the description, but to the 

different and apparently irrelevant question of whether the 
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Claimed invention was obvious in light of prior art." 

(Prosecution History at 90-91, 108-21, 123-24, 130-41.) 

Ranbaxy's attempt to use the examples and the statements in 

the specification also fails to show that the ordinary meaning of 

the phrase "essentially free from crystalline material" should be 

abandoned. Ranbaxy simply tries to prove too much from the words 

used in the specification of patent '181. Ranbaxy argues that 

Examples 22 and 26 of the specification are instances of "highly 

pure, substantially amorphous" cefuroxime axetil while Examples 

18 and 21 are examples of the narrower "essentially free from ' 

crystalline material" category. (Def.'s Mem. at 11.) The latter 

two examples supposedly fall under the narrower category because 

. Example 18 states that X-ray powder analysis showed a few faint 

lines suggesting the presence of a few crystals and Example 21 

describes cefuroxime axetil containing ‘cl% crystalline material" 

upon microscopic examination. (Id,) Examples 22 and 26, 

however, supposedly describe "substantially amorphous" cefuroxL-e 

axetil. (Id.) Based on admissions made by Glaxo in prosecuticn ' 

of two other patents, Ranbaxy contends that Example 22 invol.:ec! I 

sample containing "approximately 10% crystalline material."'2 

(Id;* Zimmerman Decl. Ex. 12: Prosecution History of United 

11 Counsel for Ranbaxy conceded at oral argument that it :I; 
not litigating the prior art rejection. 

12 Glaxo appears to agree in its brief that Example 22 
contains 10% crystalline cefuroxim? axetil. (Pl.'s Mem. at 4: 

JA 35 



States Patent No. 4,994,56? at 3 ("Example 22 of the 

specification has shown that the product contains approximately 

10% crystalline material." ); Ex. 13: United States Patent No. 

5,013,833 at col. 10, lines 20-39 (providing same Example 22 as 

'181 Patent); Ex. 14: Prosecution History of United States 

Patent No. 5,013,833 at 3 ("For example, Example 22 of 

applicants' specifi,cation has been shown to produce a product 

which contains approximately 10% crystalline material in addition 

to the amorphous product.")13 

Given the context of this case, these examples cannot be 

used to create any distinctions because of the inherent confusion 

and lack of clarity'involved. For instance, Examples 18 and 21 

do not even refer to the material as essentially free of 

crystals. (‘181 Patent cols 9-10.) Example 18, because it 

refers to X-ray analysis ('181 Patent co1 9, lines 29), may a Is0 

be an instance of crystalline material exceeding 10% given the 

measuring limitations of the X-ray technique discussed above. 

Ranbaxy also argues that the Federal Circuit has interpreted 

the language "essentially free" to mean that a material is 

present only as an unavoidable impurity. (Def. 's Mem. at 7-8 

(citing In re Marosi, 710 F.2d 799 (Fed. Cir. 1983).) The 

Federal Circuit has also held, however, that the phrase 

"consisting essentially of" excludes elements that would 
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materially affect the-characteristics of the invention, Water 

Techs. Corn-, 850. F.2d at 666; PPG Indus., Inc. v. Guardian 
I 

Indus. Corp., 156 F.3d at 1354. It has rejected, based on 

prosecution history and specification language, the 

interpretation of the phrase "substantially free of mature 

lymphoid and myeloid cells" as meaning an immeasurable amount of 

these cells and instead concluded that the phr.?se meant no more 

than 10% of these cells. Johns Houkins Univ. v. CellPro, Inc., 

152 F.3d 1342, 1354-55 (Fed. Cir. 1998). Although none of these 

cases establish the correct meaning of the phrase in this 
'. 

context, they do indicate that Ranbaxy's cited case does not call 

this Court's ordinary meaning construction into serious doubt.'* 

The Court therefore construes the "essentially free from 

crystalline material" phrase as meaning free of crystalline 

. 

14 Glaxo cites the case of Rohm and Haas Co. v. Lonza Inc., 
997 F. Supp. 635 (E.D. Pa. 1998), to 'support its contention that 
the "essentially free from crystalline material" phrase excludes 
only crystalline material which would materially affect the 
invention. (Pl.'s Mem. at 13.) This case is less than clear 
because it could be read as interpreting the phrase 
"substantially free of nitrosamines or precursorV as including 
within the claim only undetectable nitrosamines or precursors. 
Rohm and Haas Co., 997 F. Supp. at 640. This interpretation, 
however, appears different from the interpretation advanced by 
the prevailing plaintiff, emphasizing whether the content of 
these materials "is sufficiently low that no appreciable danger 
to humans or animals will resu,lt from contact with the 
compositions at issue." Id. 'In any case, the detectability 
definition, if it was in fact adopted by court, was based on an 
express definition in the patent specification. Id, As has been 
discussed above, the United Kingdom patent definition is 
insufficient to support Ranbaxy's arguments. 
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cefuroxime axetil that materially detracts from o-r affects the 

characteristics of the ciaimed invention-l5 

Once the claim construction aspect of the infringement 

inquiry is performed, the next step in analyzing a claim of 

literal infringement requires that the properly interpreted 

claims be compared to the accused product or device. Southwall 

Tech., Inc. v. Cardinal TG Co., 54 F.3d 1570, 1575 (Fed. Cir. 

1995). The determination of whether the properly construed 

15 Ranbaxy also appears to argue that Glaxo's opposition to 
Ranbaxy's ANDA contains some form of admission. (Def.'s Mem. at 
14 n.6.) Glaxo did file a petition with the FDA challenging the 
approval of an ANDA on the grounds that: 

[A]n ANDA for a product formulated wholly or 
partially with the crystalline form of % 
cefuroxime axetil would violate governing law 
for at least two reasons: 1) failure to 
satisfy the requirement that an ANDA drug 
contain the same active ingredient as the 
reference listed drug and 2) failure to 
satisfy the requirement that the ANDA drug 
have the same labeling as the innovator 
product. 

(Zimmerman Decl. Ex. 9: Citizen Petition at 4.) This petition 
does not alter the Court's interpretation of the claim langua!;?, 
largely because it does not stress the actual meaning of the ‘131 
claims in question. 

Because prosecution estoppel does not technically apply to 
cases' of literal infringement, see, e.g., Biodex Core., 946 F.23 
at 862-63, the very recent .Federal Circuit decision in Festo 
CorD. v. Shoketsu Kinzoku Kocrvo Kabushiki Co., No. 95-1066, ZOGO 
WL 175346 (Fed. Cir. Nov. 29, 2000) does not mandate a different 
result. The Court also notes that it does not appear that 
Glaxo's amendment satisfies the requirements for a "narrowing 
amendment," which the Fesr_o S~ro. court held precludes the 
application of the doctrine of ?Squivalents. Id. at '3, +2a-' :... 
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claims read on the accused.device is typically-a question of 

fact. Id. In order to make out a successful infringement 

action, the patentee must show that the defendant's product 

satisfies every limitation of a claim. Strattec Sec. Core. v. 

General Auto. Soecialitv Co., 126 F.3d 1411, 1418 (Fed. Cir. 

1997). Because of the special drug infringement requirements of 

35 U.S.C. § 271, the court must focus on the admittedly non 

existent product that is likely to be sold after FDA approval, 

although the contents of the ANDA are certainly very relevant to 

this inquiry. Glaxo, Inc. v. Novooharm, Ltd., 110 F.3d 1562, 

1568 (Fed. Cir. 1997).16 In this case, the Court finds that 

plaintiff has made an adequate showing of likelihood of success- 

on its claim that Ranbaxy's likely product infringes claim 1 of 

the ‘181 patent. 

Claim 1 of patent '181 provides for: 

16 Neither party refers to this special requirement. But, 
because the Court's decision still relies heavily on the AEIDA 
information, it does not believe 
product" 

that the use of this '?likely 
terminology is particularly significant. 

The Court also notes that there appears.to be a restriction 
concerning which materials may be considered, with the Federal 
Circuit recently holding that information concerning the biobatch 
actually tested during the AND4 process often cannot be 
considered in the "likely product" inquiry. Baver AG v. Elan 
Pharm. Research Coro., 212 F.3d 1231, 1249-50 (Fed. Cir. 2000). 
Because neither 'party has addressed this issue and both cite the 
same types of materials, the CCCIT~ will not restrict its analysis 
to any particular items. 

JA 39 



Cefuroxime axetii in-amorphous form essentially free 
from crystalline material, 
least 95% 

an,d having a purity of at 
aside from residual solvents. 

(‘181 Patent col. 13, lines 4-6.) There is no doubt that 

Ranbaxy's ANDA seeks to use cefuroxime axetil as an active 

ingredient in doses of 125 mg, 250 mg, and 500 mg. (ANDA Vol. 1 

at R03771.) The basic chemical item, cefuroxime axetil, is 

therefore the same as in the claim. The medication is also in 

tablet form for oral, administration and is intended to combat 

bacterial infections. (Id. at R03768-R03771.) Furthermore, the 

proposed medication contains between 0.32% and 2.0% related 

impurities, excluding residual solvents. (Drug Master File at 

R04849). The Court therefore finds that the solvent limitation 

has been fulfilled. In fact, Ranbaxy does not appear to address 

these components in a significant fashion, and it instead foc<Jses 

on the "essentially free from crystalline materialN limitaticn. 

(Def.'s Mem. at 15-16.) 

Under the interpretation adopted above, the Court concJ!*,d.a; , AdA 

for purposes of this preliminary injunction application that r?e 

proposed medication contains cefuroxime axetil "essentially fceb? 

from crystalline material." The Court reaches this conclusi-n 

because it finds that the level of crystalline cefuroxime axe-:: 

in Ranbaxy's likely product does not materially affect the 

characteristics of the cefuroxime axetil, specifically its 

bioavailability. Ranbaxy's proposed product contains a mixt.:: 'a 
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I of 12% crystalline cefurotime axetil and 88% amorphous cefuroxime 

I axetil. (Ranbaxy's Fax Amendment at R5965, R5969; ANDA 

Application at R-3915-R03917; Ternyik Decl. ¶ 5.) The ANDA 

permits the content of crystalline cefuroxime axetil to be no 

more than 15% and no less than IO,% of the total amount of 

cefuroxime axetil. (Ranbaxy's, Fax Amendment at R5962, R5988- 

R5993,) While this crystalline material is an active ingredient 

of the product, delivering cefuroxime to the patient (Ternyik 

Decl. ¶ 61, the presence of this level of crystalline material 

does not actually impair the drug's bioequivalency. In the words 

of Ranbaxy's Fax Amendment: 

Ranbaxy's dissolution and stability testing establishes 
that the percentage of crystalline and amorphous forms 
in its table,ts (12% and 88%, respectively) does not 
adversely affect the identity, strength, quality, 
purity, potency and performance of the drug product . _ 
. . In particular, the percentage of crystalline 
component in Ranbaxy's tablets shows no adverse impact 
on the solubility or in-vivo characteristics of the 
drug product, since the drug product complies with the 
bioequivalence criteria. 

(Ranbaxy's Fax Amendment-R5969.1 The Court finds that statement 

constitutes an admission on the part of Ranbaxy. See, e.q., U.S. 

Suroical Corp. v. Hoso. Prods. Int'l, 701 F. Supp. 314, 347 (D. 

Conn. 1988) 

admissions) 

21 (D. Del. 

supp. 1, 

1, aff'd, 

873 F.2d 1418, 1420 (Fed. Cir. 1989). It therefore demonstrates 

(finding FDA submissions by defendants to be 

; Merck 6 Co. v. Danburv Pharm;, Inc., 694 F. 

1988) (considering patentee's FDA submission 
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that Ranbaxy's likely-product falls under the essentially free of 

crystalline material language. Because Ranbaxy's likely product 

therefore satisfies every limitation of claim 1, this Court finds 

a reasonable probability of success of plaintiff's claim of 

literal infringement of claim 1 of the '181 patent-l' 

II. Irreparable Harm 

The Court finds that Glaxo will b? irreparably harmed if a 

preliminary injunction is not granted. Glaxo's showing of likely 

infringement, coupled with the absence of a substantial challenge 

to the ‘181 patent's validity, gives rise to a presumption of . . 

irreparable harm. Courts have found that a rebuttable 

presumption of irreparable harm arises on a clear showing of 

patent validity and infringement. See, e-q., Rouer Corp. v. 

Litton Svs., Inc., 757 F.Zd 1266, 1271 (Fed. Cir. 1985); Smith 

Int'l, Inc. v. Huahes Tool Co., 718 F.2d 1573, 1581 (Fed. Cir. 

1983). This presumption arises even if the ijsue of validity is 

17 Because of our resolution of the patent infringement 
claim as to claim 1 of the '181 patent, the Court does not have 
to consider any possible infringement of claims 2 through 5, 7 
through 11, 13, and 14. In fact, neither party really briefed 
the issue of the infringement of these claims, although Glaxo did 
submit a claim chart listing each claim and the evidence 
supporting a conclusion of infringement. (Pl.'s App. Ex. I: 
Claim Chart at l-3.) 

The Court also does not have to consider whether Ranbaxy's 
likely product infringes the ‘181 patent under the doctrine of 
equivalents. If it needed to do so, it most likely would have 
concluded that it would infringe the ‘L81 patent under this 
doctrine as well. 
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not raised due to the-alleged infringer's failure to challenge 

it. Roper Corp., 757 F.2d at 1272 (finding that district court 

I 
erred when it held that plaintiff had not made strong showing of 

validity when defendant did not even challenge validity); see 

also 3M Unitek Corp. v. Ormco Co., 96 F. Supp. 2d 1042, 1046 

(C-D. Cal. 2000) (stating that if defendant fails to identify any 

persuasive evidence raising substantial question of validity, 

existence of patent satisfies patentee's burden). ‘Because the 

Court has found that Glaxo has clearly shown infringement of the 

'181 patent and, in the words of Ranbaxy's own brief, "Ranbaxy 

has not challenged the validity of the '181 patent in [its] 

Opposition" (Def,'s Mem. at 21 n-101, the Court will apply this 

presumption of irreparable harm. Even in the absence of a 

presumption, the Court still finds that Glaxo sufficiently 

demonstrates irreparable harm from Ranbaxy's infringement. 

In considering whether the presumption has been rebutted, a 

court may consider such factors as the patent owner's market 

share, any delay on the part of the patent owner in brinqinq suit 

indicating that it does not believe it suffered irreparable harm, 

Polvmer Tech., Inc. v. Bridwell H.A., 103 F.3d 970, 974 (Fed. 

Cir. 1996), and any licensing by the patentee demonstrating th3t 

it believes a royalty would be adequate compensation, id. After 

consideration of these factors and the other matters raised b*/ 
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CONFIDENTIAL MATE’RIAL OMITTED 

the parties, the Court concludes that irreparable harm exists in 

this case. 

Rivera, a senior product manager at Glaxo Wellcome, declared 

that Glaxo's CeftinB tablet sales exceed 
c 

annually in 

the United Sta-tes, that it sold 
c I 

I 
of CeftinB last year 

worldwide, and that its total CeftinB sales in the United States 

since 1988 have been in excess of 
L 1 (RFvera Decl. ¶9[ 

1, 4.1 The Court accepts these figures and also finds that, 

although Ranbaxy contests these figures with its own declarations 

and other evidence (see Def.'s Mem. at 221, Glaxo has 
-. 

sufficiently demonstrated that, facing any generic competition, 

it will lose 
[: 3 

in sales and c 1 of its market share in 

the first three months, 
c 1. between the third and sixth 

months and c 1 of its mar-ket share by the end of six months, and 

jbetween the sixth and twelfth months and 
L 1 

of its 

market share. (Rivera Decl. ¶ 13.) It therefore may lose [I 
in sales during the first year of infringement. (Id.) 

i 1 
It also may lose approximately 

I 1 in sales during the 

remaining life of the ‘181 patent, which expires on July 28, 

2003. (Id. ¶ 14.) In the face of these numbers, Ranbaxy admits 

that Ranbaxy Laboratories Limited, which will answer for any 

damages against Ranbaxy (Def.'s Mem. at 22 n.121, is worth only 

$350 million, not including the expected first year profit of $25 

million from the sale of cefuroxime axetil (id. at 22 (citinq 
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Chattaraj Decl. ¶ 8) - This amount appears inadequate to __ 

compensate Glaxo, and, even if it were sufficient, does not 

automatically negate a showing of irreparable harm. See, e-q., 

Roper Corp., 757 F.2d at 1269 n-2; Atlas Powder Co. v. Ireco 

Chems., 773 F.2d 1230, 1233 (Fed. Cir, 1985); 3M Unitek Core., 96 

F. Supp. 2d at 1051. 

The Court also finds that Glaxo acted promptly in bringing 

this suit against Ranbaxy. Its in-house intellectual property 

counsel apparently wrote a letter to Ranbaxy on April 20, 2000 

concerning any possible infringement of Glaxo's cefuroxime axetil 

patents (Zimmerman Decl. Ex 20: Letter from David J. Levy dated 

4-20-00), and a further letter dated September 25, 2000 seeking 

more information (id. Letter from David J. Levy to Darrell L. 

Olson, Esq., dated 7-28-00). Glaxo's litigation counsel wrote a 

similar letter dated September 25, 2000. (Td. Letter from 

Stephen B. Judlowe, Esq., to Darrell L. Olson, Esq., dated 9-25- 

00.) In response to information received on October 16, 2009 

that Ranbaxy was expecting FDA approval in November of 2000 ,. 

(Pls.' App. Ex E: James Matthews, Baver to Pump $5 milllQn :n 

Ranbaxy, Economic Times, Oct. 13, 2000, available at 

http://www.economictimes.2om/today/l3compO6.htm.), Glaxo frl.-a i 

its Complaint on October 20, 2000 (Compl.). Not only did ':!!.r;~ 

react promptly to Ranbaxy's conduct, but it also filed 3 

Complaint in the United States District Court for the ;for‘b.a::1 
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District of Illinois against Apotex Inc. seeking injunctive and -. 

other relief for infringement of the '181 patent. (Zimmerman 

Decl. Ex. 28: Compl. docketed g-22-00 ¶¶ 6-14.) 

Ranbaxy contends inter alia that no irreparable damages 

exist because any economic loss is speculative and not immediate 

given the absence of the necessary FDA approval, Glaxo has given 

its rights to market, sell. and distribute CeftinB to 

Professional Detailing, and any claim of irreparable harm must be 

viewed in light of Glaxo's lengthy period of exclusivity. 

(Def.'s Mem. at 21-24.) See; e.u., Cordis Corp. v. Medtronic, 

Inc., 780 F.2d 991, 996 (Fed. Cir. 1985) ("A preliminary 

injunction will not issue simply to prevent a mere possibility of 

injury, even where prospective injury is great." (quoting S.J. 

Stile Assocs., Ltd. v. Snvder, 646 F.2d 522, 525 (C.C.P.A. 

1981))). The Court, however, rejects these arguments. 

Admittedly, the FDA apparently has not approved Ranbaxy's ANDA 

and therefore the company cannot launch its cefuroxime axetil 

product yet. (Chattaraj Decl. ¶ 8; Ternyik DecL. 41 3.) Chattaraj 

also claimed that the timing of the approval could not be 

determined (Chattaraj Decl: ¶ 41, that Ranbaxy would need at most 

forty-five days to manufacture the necessary quantity of products 

for a launch, that it has ceased manufacturing, and has not 

contacted distributors, established a price list, or prepared an*/ 

marketing material (Chattaraj Dep. at 46-61). Chattaraj, 
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; however, also stated that be has told customers- that FDA approval 

could come "any day now." (Id. at 61.) The Court therefore 

concludes that sufficient immediacy exists given the context of 

this case. Furthermore, the mere fact that Glaxo has contracted 

to give Professional Detailing exclusive marketing, sales, and 

distribution rights, while continuing to manufacture the product, 

does not indicate that moneta.ry damages are sufficient. 

III. The Balance of Hardships 

The Court finds that the balance of hardship generally 

favors Glaxo, although it does appear that Ranbaxy faces certain , 

hardships if a preliminary injunction is granted. An injunction 

should ordinarily not be granted if its impact on the party 

enjoined would be more severe than the injury the moving party 

would suffer if it were not granted. Litton Svs. Inc. v. 

Sundstand Core., 750 F.2d 952-60 (Fed. Cir. 1984). The proximity 

of patent expiration is not a factor to be considered. Atlas 

Powder Co. v. Ireco Chems., 773 F.3d 1230, 1234 (Fed. Cir. 1985) 

("Patent rights do not peter out as the end of the patent term, 

usually 17 years, is approachable.") As Ranbaxy admits (Def.'s 

Mem. at 251, the moving party's satisfaction of the likelihood of 

success factor must be considered under this balancing factor of 

the test. Illinois Tool Works, Inc. v. Grio-Pak, Inc., 906 F.2d 

at 683, 679 (Fed. Cir. 1990). 
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The Court finds that Glaxo demonstrates that the balance of -. 

hardships tips, perhaps just slightly, in its favor. The 

advantages of being the first generic supplier‘.of a product, 

though perhaps not without weight, cannot overcome the clear harm 

to Glaxo's intellectual property rights as well as its market 

share and sales of CeftinB. Cf. Atlas Powder Co., 906 F.2d at 

1234 (issuing preliminary injunction e-Ten though patent had only 

a year to run and injunction affected two-thirds of defendant's 

sales and would result in layoff of 200 employees). The Court 

also notes that Ranbaxy has not shown that any other generic 
'. 

manufacturer has entered the cefuroxime axetil market.'* The 

Court therefore concludes that Glaxo has satisfied the balance of 

hardships factor. 

IV. The Public Interest 

The Court finds that a grant of a preliminary injunction 

favors the public interest. Both the public interest and the 

possibility of harm to others are factors to be considered in the 

preliminary injunction inquiry. Smith Int'l, Inc. v. Huqhes Tool 

co., 718 F.Zd 1573, 1579 (Fed. Cir. 1983). In some cases, a more 

important public interest may prevent the issuance of an 

injunction. Hvbritech, Inc. v. Abbot Labs., 849 F. 2d 1446, 1458 

18 Ranbaxy refers to the ANDA application of Apotex Inc. 
(Def. 's Mem. at 26.) But its only reference is to a Complaint, 
almost identical to the Complaint filed in this case, of Gla:i~~ 
against Apotex Inc. (Zimmerman Decl. Ex. 28: Compl. docket.7 1 I- 
22-00.) 
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(Fed. Cir. 1988). Generally, however, "no public interest is A_ 
served by allowing patent infringement." A.K. Stamoins Co. v. 

Instrument Soecialities Co., 106 F. Supp. 2d 627, 656 (D-N-J. 

2000) (citations omitted). Considerations, such as the 

possibility of a lower price, are not grounds for infringing a 
i / 4 patent. Pavless Shoesource, Inc. v. Reebok Int'l Ltd., 998 F.2d 

985, 991 (Fed. Cir. 1993). 

Glaxo has clearly established a substantial likelihood of 

success on the merits by demonstrating that Ranbaxy's proposed 

product most likely literally infringes its '181 patent, and it 
'. 

therefore appears that public interest considerations favor 

protection of its property rights. Ranbaxy claims that the ' 

public is entitled, under the compromise established by the ANDA 

process permitting extension of patent terms for patent holders 

and expedited approval proceedings for generic manufacturers, to 

competition in the cefuroxime axetil market and lower priced 

cefuroxime axetil. (Def.'s Mem. at 26-27.) This argument, 

however, cannot justify an infringement of intellectual property 

rights. In particular, it appears similar to the prohibited 

argument that injunctive relief LS required to enable the public 

to buy less expensive products. Pavless Shoesource, Inc., 750 

F.2d at 991. In the end, Ranbaxy's asserted public interest does 

not outweigh the fact that its product will likely infringe 

Glaxo's patent. 
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CONCLUSION A. 

Glaxo establishes the requirements for a preliminary 

injunction enjoining Ranbaxy from launching any cefuroxime axetil 

product under ANDA No. 65-043. The Court will file an order 

entering the injunction after determining the size of the bond 

required by Federal Rule of Civil Procedure 65(c) or whether the 

order should be made final, thereby obviating the ne-?d for a 

bond. The Court issues an Order to Show Cause directing the 

parties to address these two subjects. 

IT IS THEREFORE on this /cc44 day of December, 2000 ORDERED 

that defendant shall SHOW CAUSE on February 5, 2001, as to (L) 

the amount of bond that should be required pursuant to Federal 

Rule of Civil Procedure 65(c), and (2) whether the preliminary 

injunction should be made final, thereby obviating,the need for 

the posting of a bond; and 

IT IS FURTHER ORDERED that defendant shall submit any 

response to said Order to Show Cause on or before January 12, 

2001; and 

IT IS FURTHER ORDERED that plaintiffs shall file any 

response to defendant's submiss ion on or before January 22, 2 

and 
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IT IS EWRTHER ORDERED-that defendant shall f,ile any reply to 
I t 
i plaintiffs' submission on or before February 1, 2001. 

tates District Judge 
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There is described a product which is a highly pure 
substantially amorphous form of ccfuroxime axctil 
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4.562.181 
1 L 

In view of past experience in the ccphalosporin field. 
AMORPHOUS FORM OF CEFUROXIME ESTER we first prepared cefuroximc axctil for commcrclal 

evaluation in substantially pure, crystalline form. We 
ThisYinvention relates to a novel. amorphous form of have however surprisingly found that substan:ially 

the I-acetoxycthyl es~cr of cefuroxime(ccfuroxtmc ax- 5 pure, crystalline ccfuroxime axetil does not. have the 
ctil). IO a process for the preparation thereof. to a com- best balance of properties for commercial USC and that. 
position containing it and to its use in medicine. contrary to previous experience in the ccphalosporin 

The compound (6R.7R)-3-carbamoyloxymcthyl-7- field. cefuroximc axctil is advantageously used in a 
[(Z)-Z-(fur-2-yf)-2-methoxyiminoacc~mido]ceph-3-em- highly pure. substantially amorphous form. We have 
karboxyfic acid has the approved name “cefuroxime”. to thus established that highly pure cefuroxime axctil 
This compound is a valuable antibiotic characterixd by when in substantially amorphous form has higher bi- 
high broad spectrum activity against gram-positive and oavailability upon oral adminis:ration than when in 
gram-negative microorganisms. this property being crystalline form and that moreover the amorphous form 
enhanced by the very high stability of the compound to 
&lactarr..lses produced by a range of gram-positive and t5 

of cefuroximc ax&l has adequate chemical stability 
upon storage. This is dcsptte the known tendency for 

gram-negative microorganisms. It is well tolerated in amorphous materials to have inferior chemical .stability 
the mammalian body and is used widely as an antibiotic IO crystalline materials and also the known tendency for 
in clinical practice. Gfuroxime and its salts are princi- highly pure amorphous materials to crystallise. Thus. 
pafly of value as injectable antibiotics since they are 
poorly absorbed from fhe gastrointestinal tract and are 2o 

unlike previous ccphafosporin compounds which have 
been developed for commcrciafisation. cefuroxime ax- 

therefore present in sera and urine only in low conccn- ctil is advantageously prepared and used in highly pure 
trations after oral administration. There has accordingly amorphous form rather than in crystalfine form. 
been a need for a form of ccfuroxime which is capable According to one aspect of the present invention, 
of being absorbed from the gastrointestinal tract follow- 

25 there is provided ccfuroximc axetil in highly pure. sub- 
ing oral administration. stantially amorphous form. 

We have found that appropriate estcrilication of the The cefuroxime axctif in accordance with the inven- 
carboxyf group of cefuroxime improves the effcctive- [ion preferably contains less than 5% mass/mass (m/m), 
ness on oral administration. The oresence of such an advantaceouslv less than 3% m/m. ofimourities. It is to 

z 

appropriate esterifying group results in signilicant ab. 
sorption of the compound from the gastr&ntcstinal 
tract. whereupon the kstcrifyiag group is hydrofysed by 
enzymes present in. for example, serum and body tissues 
to yield the antibiotically active parent acid. To be 
effective upon oraf administration the ester must be 
stable enough to reach the site of absorption without 
significant degradation. must be suffrcicntfy absorbed 
upon reaching the appropriate site. and must be sufli- 
cicntly susceptible to hydrolysis8 by systemic estrrascs 
for the parent acid to’be liberated within a short time of 
the ester being absorbed. British Patent Specilication 
No- 1571683 (It S. Pat.’ No. 4.267.320) discloses and 
claims a number of esters of cefuroximc a; having prop- 
erties rendering them of sigmlicant potential value as 
ortify admiaisrrable antibiotics. 

It is important that ccphaIosp&n compounds for oral 
administration should be in a form which provides high 
bioavaifabihty whereby absorption of the antibiotic into 
dte blood stream is maximised and the amount of the 
antibiotic remaining in the gastro-intestinal trac: is nuni- 
tnised. Any antibiotic whith is not absorbed will be 
therapeutically ineffective and aho. by remaining in the 
gastro-intes&aal tract, may cause side effozts. Other 
factors in addition to bioavaifability are also of impor- 
tance in&ding in particular the need for the cephalo- 
spotin compound to’ be in a substantially pure form 
which is stable upoa.,:storage In general it has hitherto 
been found that cephalosporin compounds in highly 
pure crystalline form provide the best balance of prop 
crties, such materials having good stability upon storage 
as well as high bioavailabiliry upon administration. 

Of the esters d&r&d in British Patent Speciticatioa 
No. 1571683. we have found ccfuroximc axctif to be of 
particular interest The processes for the preparation of 
the above ester cremphficd III British Patent Specika- 
non No. 1571683 produce the material cithcr m rela. 
tlveiy impure amorphous form or tn the form of purer 
cq3ullinc matcnal 

3. be undtkoodSthat references herein to ‘impurities’ are 
to be understood asnot including residual tifvents re- 

maining from the process used in the preparation of the 
ccfuroxime axctil of the invention. Any residual solvent 
present will desirably only be present in fess than 6% 

35 m/m and most preferably fess than 2% m/m. 
Typical impurities which may be prcscnt are the 

At&men of csfuroxirne axctil and the corresponding 
E-isomers of ccfuroxime axetif. 

The cefuroxime axetif ester in accordance with the 
4. invention is preferably essentially free from crystalline 

material. 
Cefuroximc axct 1 possesses an asymmetric carbon 

atom at the I-]-.--.iriol tif the I-acetoxycthyl group and 
can therefore extst in the form of R and S isomers and 

45 mixtures thereof. The amorphous cefuroxime axctil 
ester according to the invention is preferably in the 
form of a mixture of its R and S isomers. such a mixture 
having a substantially improved solubihty as compared 
with amorphous R isomer or amorphous S isomer 

H) alone The mole ratio of R isomer to S isomer may for 
example be within the range of 3:2 to 213 with ratios of 
1.1~1 IO 0.9:1. particularly about 1:I. being preferred 

The ccfuroxime axetil of the invention desirably has 
an Et cm’% at its ?,, in methanol. when corrected for 

55 any solvent content, of from about 395 to 415. In addi- 
tion. the cefuroxime ax&I of the invention having an R 
to S isomer ratio of from 0.9.-l 10 1.1 :I. particularly of 
about I:1 desirably has an [a]DvaIue in dioxan of from 
about f35’ to f41’. again when corrected for any 

M) solvent content FIGS. 1 and 2 of the accompanying 
drawings arc respectivcty infrared and n.m.r. spectra 
for specimens of highly pure, substantially amorphous 
ccfuroximc axctif in accordance with the invention. 

After absorption cefuroxime ax&l is converted into 
65 the parent nntrbiotic acidcefuroxime which is known to 

exhibit mgh aotibsctcrial activity against II broad range 
of gram-positive 2nd gram-negative organl$ms. Gfu- 
roximc axctil is thus useful in the oral or rectal trcatmcnt 
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of a vatiety of diseases or infections caused by patho- The UK or rapid evaporation techniques. in particular 
gcnic bacteria. the use of spray drying also leads particularly readily to 

The ccfuroxime axctrl according IO the invention is the formation, under appropriate conditions, of prod- 
conveniently prepared by a process which constituta a UCIS having a consistent range of panicle sizes. The 
further feature of the present invention and which com- 5 product from spray drying has rhe form of hollow mi- 
prisa recovering ‘ccfuroxime axetil from a solution crosphera which can conveniently be compounded 
tbereof a*nder coodiriorts whereby a highly pure. sub- into pharmaceutical compositions- 
stantially amorphous product is obtained. When employing roller drying, suitable solvents for 

Techniques which may be employed fo recover sub- dissolving the ccfuroximc ax&l prior to drying include 
stantially amorphous ccfuroxime axed1 from the solu- 10 ketones. e.g. acetone: alcohols, e.g. methanol or etha- 
tion thereof include those wherein solvent is removed nol. if desired in the form of mcthylated spirits (e.g. 
from the solution. preferably rapidly. and the product MS); acetonitrile; tetrahydrofuran; dioxan; atcrs. e.g. 
deposited and those wherein the product is precipitated m&thy1 or ethyl aceta~c, chlorinated solvents e.g. di- 
from solution. Methods involving the use of these pro- chloromethane or chlorofotm; and mixtures thereof. if 
cedura which have been found satisfactory include 15 desired with other solvents. e.& water. where this gives 
spray drying, roller dryi:lg. solvent precipitation and a homogeneous phw. 
freeze drying. In carrying out the above spray- or roller-drying 

Solvents for ccfuroxime ax& will be chosen accord- techniques, it is highly desirable that the boiling point of 
ing to the technique and conditions to be employed. the solvent employed will lie below the coagulation 
Suitable solvents for dissolving ccfuroximc axctil to 20 point of the product of the invention under the condi- 
form solutions from which recovery is enabled, include tions used. In general. the wiling point of the solvent 
organic solvents for example ketones. e.g. acetone; will preferably be below 80’ C. unless reduced pressure 
alcohol& e.g. methanol or ethanol. if desired in the form is employed thereby allowing the use of higher boiling 
of methylatcd spirits (eg. INS); acetonitrilc. tctrahy- SOlVCllIS. 

drofuran; dioxan; esters, e.g. methyl or ethil acctatc; 25 When employing solvent precipitation, suitable sol- 
chlorinated solvents e.g. dichloromethane or chloro- vents from which the ccfuro&me axetil may be prccipi- 
form; and mixtures thereof. if de&cd with,othtr sol- tatcd include ketones. eg. acetone; alcohols. e.g. metha- 
vents, e.g. water, where this gives a homogeneous noI or ethanol. if desired in the form of mcthylrted 
ph-= spirits (e.g. IMS); acctonitrils tetrahydrofuran; dioxan; 

‘Ihe co&entration of ccfuroximc axctil in the solvent 30 esters. e.g. methyl or ethyl acetate; chiorinatFd solvents 
is with ndvanragc as high as possible, conun,cnsurate e.g. dichloromethane or Fbloroform; and mixnua 
with a substantially amorphous product being obtained, thereof. if desired with other solvents e.g. water. where 
preferred concentrations being greater than 1% m/m. this gives a homogeneous phase. Precipitation mry be 
preferably greater than 10% m/m. The maximum con- effected by the addition of appropriate quantities of a 
centration of the ccfuroximc axetil in the solvent will 35 non+.oivent for the ccfuroxime axctil. Suitable non-sol- 
depend upon the solvmt used and in general will be less vents include water, alkana and mixtures of alkancs. 
than 30%. m/m. For example, the concentration of cefu- e.g. hexane or medium boiling range petrol (e.g. W-80’ 
roxime axetil in acetone will conveniently lie within the C.). ethers. e.g. isopropyl ether. or aromatic hydrocar- 
range 10 to 20% m/m. The solvents may if desired be bons cg. bcnqene or tolucnc., The solvent and non-sol- 
heated as an aid to solubility and removal of solvent 40 vent should be compatible i.e. they should be at least 

In general, we have Sound that the ccfuroxime axecil partially miscible and preferably fu!ly miscible. Typical 
has sufficient ticat stability to withstand spray drying combinations of solvent and non-solvent are di- 
and accordingly spray drvtng is a preferred method of chioromethane.‘isopropyl ether, ethyl acetate/petrol 
effecting recovery. Spray drying systems can be opcr- and acetone/water. The solid should be removed from 
atcd in known manner to obtain an amorphous product 45 solution as quickly as possible ^and dried as quickly as 
essentially frix from crystaIIine material and fret rrom possible to avoid formation of!iny crystalline material. 
particulate contaminants. Closed cycle spray Pryihg As an aid to rapid recovery a carrier gas e.g. air may be 
systems in which the drying, medium is recycled are bubbled through the solutiot~ 
particularly safe and economic for use in obtaining the The technique of solvent precipitation may usefully 
product of the present invention. SO be applied lo the reaction niixturc remaining after ui 

When employing ipray drying, suitable solvents for cstcritication reaction in which the cefuroxime ax&l 
dissolving cefuroxime ax&l prior to spray drying in- has been formed in order to obtain amorphous ccfurox- 
elude organic solvents, for example ketones, e.g. ace- 
tonc;,,alcohols. e.i. methanol or ethanol, if d&red in the 

imc ax&l directly. This may be ,achicvcd by thy addi- 
tion of a solvent eg. an ester such as ethyl acetate to the 

form of methylaared spirits (e.g. IMS); acctonitrile; retra- 55 reaction mixture followed by the appropriate non-sol- 
hydrofuran; +t#rs. e.g. methyl or ethyl acetat+ chlori- vent, e.g. petrol. 
nated solve+ c-b. dichloromethaat or chloroform: and When employing freeze-drying, suitable solvents for 
mixtures thcqcc& if desired with other solvents, e.g. dissolving the ccfuroxime axetil prior to drying include 
water. where this gives a homogeneous phase dioxan and t-butanol. The temperature at which the 

Tt$ drying gas can UC air but this is undesirable with 60 recovery u-ill be effected will depend upon the freezing 
flammable solvents. inert gases such as nitrogen. argon point of the solvent employed eg. with dioxan recovery 
and carbon @ioxide being prcfcrrcd in this case The gas will be eITccted at a tcmpcrrture of about 12’ C 
inlet temperature to the spray diifer will be chosen In order IO obtain cefurotie ax&l ester in highly 
according to the solvent used, but may for example be pure form by the above tcchni&s ic is necessary lo 
in the range SO’-140’ C. preferably w-125’ C The gas 65 employ a starting material of suitable purity-i-c. at 
outlet rcmpciarure is similarly dependent on the soIvcnt 1eas1 as pure as the final product. Such a starting matc- 
but may for c~ample be in the range 45’-100’ C . prcfcr- nA may be obraincd by any convenient method. e.g. by 
ably SO’-80- C. cryswlllsatlon 
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The solution from which the ccfuroxime axetil is 
recovered preferably contains a mixture of both R-and 
S-isomers. whereby rhe product is obtained as a mixture 
of R- and S-isomers. In general. the R/S isomer ratio of 
the product in solution is exactly reflected in the final 5 
product obtained e.g. by spray drying, and this ratio for 
the final product can accordingly he controlled if de- 
sired by adjustment of the R/S isomer ratio in the solu- 
tion. 

Residual solvent may be present in Ihe final product IO 

,181 6 
Jn a further aspect therefore Ihe invention provides a 

pharmaceutical compsit~On comprising cefurorimc 
axetil in highly pure, substantially amorphous form. in 
admixture with one or more pharmaceutical carricn 
and/or crcipicnlr Such compositions are preferably 
adapt& for absorption via the gastroinles~iaal tract, eg. 
for oral administration. In a preferred embodiment, 
such compositions will desirably include the cefuroxime 
ester form of the invmtion essentially free from crystal- 
line matcriai. 

in varying amounts immediately after evaporation or In a ya funhcr aspect of the invention. we provide a 
precipitation. This can if necessary be removed by fur- method of combatting baacrial~infections of rhe human 
tha treatment, e.g. by drying under vacuum or animaJ body which comptiscs administering to the 

The cefuroximc u&l ester according to the invm- said body orally or rstaJJy an effective amount of a 
tion may be formulated for oraJ (including buccaJ) or IS hi&Jy pure. substantiaJjy amorphous form of ccfurox- 
rectal admit&t&on. ime axctil. 

Compositions for oral administration are preferred 
whereby the mhanced absorption of the ester via the 

The following non-limiting Exarnpla ilhtsuate the 
invention. In all these hmple* the cefuroxime axctil 

gastr&nrcstinaJ tract can be utilized. Such pharmanu- 
tical compositions may take the form of. for cxampls 20 

starting materit& used were in highly pure crystaIlinc 
fo I-III. 

tablets or capsules prepared by convmtional means 
Such starting mataials may for example be ob 

t&cd by proccsKs as dcscribcd in British Pat No. 
with pharmaceutically razeprable cxcipicnts such as 
binding agents e.g. pregelatinised maize starch. polyvi- 

1571683. or may alternatively he prepared by the ct-ys- 

nyl-pyrrolidone or hydroxypropyl-me~hylceftulose; 
tallisation of highly pure ccfuroxime axc~il from an 

fillers e.g. starch. lactose. micro-cryst.aJliac cellulose or 25 
organic soJvmt, for example an cstcr such as ethyl ace- . 

calcium phosphala; lubricants e.g. magnesium sturalc. 
tate in admixture with an ether such as isopropyl ether 

hydrogenated vegetable oils, talc, silia. polyethylcncg- 
or an aromatic hydrocarbon such as tolucne; or aqueous 

” 
lycok disintcgranls e.g. potato starch or sodium starch 
glycolate; or wetting agents e.g. sodium lauryl sulphatc. 

akobd. such as industrial mcthylated spirit The crys- 
taiJiition may convcnicntly be carried out at from JO’ 
10 30’ c 

Row aids cg. siIicon dioxide may also be used if de- 30 
sired. TJte tabJets may be coated by methods well 

The highly pure sodium ccfuroxime which may be 

known in the art. 
used as a starting materiaJ for the ahove esterifica~ion 

The preparation of a composition suitable for forming 
process may. inter aJia, be obtained by reaction of 

into tablets, capsula or gram&s may aJso bc achieved 
(6R.7R)-3-hydroxymcthyJ-7-[(Z)-2-(fur-2-yl)-2-mctiox- 

by spray-drying or roller drying a suspension of pure 35 
yin&to acctamido]ccph-3-cm4carboxyJic acid with 

atpoiphous ccfuroximc axctil with the cxcipicnts appro- 
chlorosulphonyl isocyanatc in an aJkyJ accta~c as sol- 

priatc for the said tablets, capsule or granules 
vcn( at a temperature of from -25’ C. to +-IO’ C.. 

Liquid preparations for oral administration may tic 
followed by hydrolysis in situ al a temperature of + 10’ 

the form of. for example. solutions. syrups or suspcn- 
to +313’ C. and ctystallisation by addition of)sodium 
I-cthylhexanoatc in acetone or methyl acetate as sol- 

sions. or-they may be presented as a dry product either 40 vent. 
for consMutioa uith water or other suitable vehicle 
before use for administration as a liquid. o: for direct 

The prqaration of *csrz materials is illustrate.3 in the 

administration and then washed down with water or 
following Preparations. All temperatures arc in ‘C. 

other suitable Jiquid. ,Such liquid preparations may be PREPARATION J 
prepared by cbnvcntionrd means with pharmaceutically 45 
acocptable additives such as suspending agmts c.g sor- 

Cefuroximc Sodium 

bitol’ syrup, mer.JryJ ceJIuJosc or hydrogenated edible Chlorosulphonyl isocyanate (226 ml) was added to a 
fats and oils such as hydrogcitatcd castoi oil; emulsify solution of triethylamine (IO r$) in methyl acetate (3.8 
iog br thickc*g agents eg..lccithif4. ahtminium nca- 1). The resulting clur solution was cooled to - 15’ and 
ra’ta or a- non-aqueous v&icJs e:g aimond oil. SO a sus~n~ion of (66I17Rt3-bydroxymcthyl-7-[(Z)-2-tfur- 
fractionated toconut oiJ, oily esters or ethyl akobol; 2-yl)-2-mcthoxyiminoa’ctlamido]ccph-3lmxy- 
and ~preserva’tivcr e.g. mctJ$ or bury1 phydroxybcnzo- lit acid (763 g) in methyl acerate (2.3 I). prccoolcd IO 
a:eSlor sorbic acid; and suitable flavouring and sweetcn- -IS, u&s added over 10 minutes. The residual solid 
ing agents was rinsed in with methyl acetate (7Ml ml). The mixture 

The ccfuroxjmc ax& of the invention may llso be 55 was s&-red at - 5’ for 30 minutrs. I CICZU solution being 
formulated in rectal compositions such v suppositories obramcd after 10minutcs. Water (1.2 I) at IS’ was added 
or rctmiion encm~ eg, containing convmtional sup rapidly to the reaction mixture, the tcmperaturc rising 
pository bases such as cocoa butter or otha glycuidcr quickJy to IO’ and rbcn slowly to 17’. The mixture was 

The compositions may contaiu between 0. I-99% of stirred for 60 minutes at IS’ to give a thick, white sus- 
the active ingredknt. conv<nicntJy from, 3(r9a4, for 60 pension. Methyl acetate (3.6 I) was added followed by a 
tablsts and capsules and +-SO% for liquid medications 
Compositions in dosage unit form conveni@y conmn 

suzady addition of a s~lutibo of sodium hydroxide (288 
g) in water (5.2 I). TJus gave a clear two-phase mixrare 

50-500 mg of the active ingredient. Doses employed for at 26’ with a pH of 235. The layers were separated and 
human trtatmmt will typically be in the range ICG-3CCKl the upper. organic layer was washed with a solution of 
mg per day. e.g. loo0 to 1500 mg per day far adults end 65 sodium chloride (600 g) in water (2 1). me two aqueous 
250 IO 1,ooO tug per day for children. although the pre- layers were washed scqucnrially with methyl acetate (2 
cise dose will depend on, inccr alia. the frequency of I). The organic layers were bulked. stirred uitb Nonr 
administration. SX Plus charcoal (76 g) for 30 minutes and filtered 
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bv HPLC 2.0%. 

EXAMPLE 2 
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through a bed of Hyflo Supcrccl. the bed being washed 
with methyl acetate (1.5 I). The filtrate and wash were 

(HPLC). Infrared spectrum (Nujol). v,,,4x 3480-3210 

combined and stirred at 20’ whilst a solution of sodium 
(NH.NHt complex), 1782 (p-Iactam). 1760 (acetate). 

2-cthylhcxanoatc (338 g) in a mixture of methyl acetate 
1720 (4-ester group), 1720 and 1594 (carbamate). and 

(2 I) and warcr (40 ml) was added over 20 minutes to s 
1676 and I534 cm - t (7-amido); [alo (dioxan)+ 38’; Et 

give a white suspension with a pH of 5.5. The suspcn- 
t-m’% (MeOH) 398. X-ray powder analysis in a 0.3 mm 

sion was stirred for 10 minutes and ftltcred. and the cake 
diameter capillary by the Debye Schcrrer method in a 

was washed with methyl acetate (5 x 1 I). sucked dry. 114.6 mm diameter camera by uposurc for 3 hrs. to 

and dried at 30‘ in vacua for 24 hours to give cefurox- CuK, radiation gave a plain halo (absence of crystals, 
ime sodium (851.9 g); [a]$0 +60’, (~0.5; 0.1M pH 4.5 10 confirming the amorphous nature of the product). 

PREPARATION 2 
A mixture of R and S isomers of cefuroximc axctil 

(20.2s g) was dissolved in acetone (200 ml) at ambient 
Crystalline Cefurorime Axetil 

(RS)-1-Acetoxyethylbromidc (12.5 g) &s added to a 

IS temperature. The solution was clarified through sin- 
tercd glass and pumped through a two fluid atomizer 

stirred mixture of sodium ccfuroxime (20 g) in dimethyl jet. using nitrogen under I k,g/cr& as the atomising 
acetamide (110 ml) at 0’ C. The mixture was stirred at fluid. into the glass drying chamber of a Mini Spray HO 
+ 1’ for 90 minutes and potassium carbonate (0.5 g) was 
added. Stirring was continued for a further 2 hours at 2o 

spray drying apparatus using an approximately SO:50 

l--3’ when the reaction mixture was added to a rapidly 
mixture of air and nitrogen as the drying gas. The gas 

stirred mixture of ethyl acetate (200 ml) and aqueous 
inlet and outlet temperatures were 75’ and 55’ rapcc- 

3% sodium biarbonatc (200 ml) to destroy any excess 
tively- The recovery w= 14.1 g (705%) of amorphous 

I-acetoxyethylbromide. After I hour the organic layer 
material contxining 1.1% m/m aatone (GLC). lmpuri- 

(1.5% A* isomer by HPLC) was separated, washed with 25 
ties (by HPLC) 1.7% m/m including 0.2% m/m ceph-2- 

N hydrochloric acid (100 ml) and aqueous 20% sodium 
em compound. Isomer ratio 1.03:1. I+,,, (Nujol) similar 

chloride containing 2% sodium bicarbonate (30 ml). All LO that shown in RG. 1. [a]~ (dioxan)+W; Et =,,,I% 

three aqueous pbascs were sequentiaI)y washed with (MeO)o 386- 

ethyl acqtatc (100 ml). The combined organic extracts 
were stirred for 30 minutes with charcoal (NOrit SX 3f~ 

EXAMPLE 3. 

plus; 2 g). filtered through a kicselguhr bed which was A IS% acetone solution of cefiiroximc axctil (~a I:1 
washed with ethyl acetate ,(2x25 ml). The combined mixture of R and S isomers) was put through a clowd 
filtrate and washes were evaporated in vacua to 150 g cycle spray dryer using nitrogen as the recycling gas 
and stirred at ambient temperature for I hour until the and a rotating wheel atomiscr running at 24.OCO t-pm. 
crystallisation was well atablishpd. Di-isopropyl ether 35 The gas inlet and outlet temperatures were 105’ and 70’ 
(2SO ml) was added over 45 minutes to complete the 
crystallisation and stirring was continued for an addi- 

respectively. The recycling gas was cooled to remove 

tionai I hour. The product was collcctcd by filtration, 
most of the evaporated ,acetonr Recovery of amor- 

washed with 2:l diisoprbpyl &her/ethyl acetate (150 
phous product was 90% with an acetone content of 

ml) and dried for a weekend in vacua at S* to give u) 
1.0% m/m (GLC). water 0.7% m/m (Karl Fischer), 

crystalline cefuroxime ax,cLil (19.3 g). 
HPLC impurity level 1.3% m/m. Infrared (Nujol) (KBr 

Solvent content (GLC) 0.2%’ m/m. ~mpuritia by plates) and nmr spectra (DMSG-d4) art shown in FIGS. 

HPLi’ i.8% Isomer ratio (HPLC) 1 .O:;. ‘. [aJo (1% in 1 and 2 respectively. !ot~ (dioxau) +38’; Et rmt% 

dioxan)+37’; Et =,,,I% (278 mm; MeOH) 389. (MeGH) 398. 

The individual R and S isomers of cefuroximc l- 4S Further Examples 4 to 17 illustrating the preparation 
acetoxyethyl ester arc denoted for convenicmce by the of amorphous ccfuroxime axetil are given in the follow- 
letters A and B. these letters being used ‘to denote the ing Table. The process ofthae examples was similar to 

respective isomers as in British Patent No. 1571683. The that ‘of Example 2. The Nujol infrared spectrum of each 
identities of isomers A and B have not been assigned. of the products was similar to that shown in FIG. 1. 
The isomer ratios given in the foilowing Examples are SO 
expressed ax A:B. Tcrnp&atu.rts arc given in ‘C. The 
vahes given for Et cm1% and [alpare not corrected for Ida OuCkC 
solvent content+ T-P T-P 

Ex No. Solrmt ‘C ‘C 
EXAMPLE 1 55 4. Accmx/wms 62 ss 

A 10% m/v aatme solution of a mixture of R and S 
5. IndvnrLl OleLhykled 6-o 70 

isomcn of ccfuroximc axctil was put through a Niro 
SPiXil 

6. Acemcitrik 72 
Mobile Minor Spray Drier, supplied by Niuo Copenha- 

63 
7. T~nhydi-ofurm 75 65 

gcn. Denmark, using air as the drying gas and a rotary a. MClhybChte 63 IS 
atomizer running at about 35.000 ‘pm. The gas inlet and 60 9. cNwofoml (wmcr VI) 64 9 
outlet temperatures were 124’ and 70‘ respectively. A IO. Acucl~ull~ 70 m 

recovery of 75% m/m of spray dried product was ob 
II. r3hyl-w./bnla 72 M 

kned. The microscopic appcllrancc was typical for a 
12. MnhyLccutdultcr 64 57 
13 Mnh~l/wxra 67-70 

spray dried product (hollow spheres). Arsay by HPLC 
55-59 

I4 McduMI/un~ 63 54 
Was 97% m/m and tmpuriti,es by HPLC 2.0% m/m, 65 IS Et~Ol/*CctOlW a3 61 
both wlculated to dry from a measured solvent content 16 Acetonc/mrrhylarrole 6? 54 

Of 0 15% m/m (GLC). and a water content of 0 8% I1 ACClOnC as-90 75 

m/m (Karl Fischer). The Isomer ratio was l.M:I 
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PKldUCl 
lromcr lmpuriricl I&l E(%?. 

Ea NO Ratio (% m/m) ldioun) (WcOH) 

4 I.05.I 1.8 4-w 390 
5. 1M:I 1.9 CW 186 
6. t.mt 1.6 +H 389 
1. I 04:t 2.0 +Y’ 164 
8. O.W:l 1.) +3S 3.57 
9 I WI I.3 

10 I OS:1 13 
II 1.02;1 1.4 
12. 0 913 I.2 
13. 104Zt 1.9 
14. 103Tt 1.4 
I 5. IO&J 16 
16. 102:I I.6 
I 7. purr’8 0.9 +9- 317 

EXAMPLE I8 
A solution of purified crystalline cefuroxifne l- 

acetoxycthyl ester (isomer A) (77 g) in acetone (1.8 
liters) at 45’ was spray dried as in Example 2 through a 
two fluid atomizer nozzle with a nitrogen atomizing 
pressure of 0.5 kg/cd. The gas inlet temperature was 
W-90. and the outlet temperature ca 75’. The produa 
(39 g) had an acetone content of 0.15% m/m and impu- 
rities by HPLC of 26% m/m. The infrared spectrum 
(?hjol) confirmed the ‘&norphous nature of the prod- 
UCL X-ray powder analysis showed a few faint lines 
which may suggest the presence of a few crystals. [a]o 
(dioxan) + 60’ Et cm’% (MeOH) 386. 

EXAMPLE 19 
A mixture of the R and S isomers of ccfuroximc ax&l 

(10 g) was dissolved in hot acetone (70 ml) and cvapo- 
rated in vacua to a froth. This was broken up and dried 
overnight in vacua at 40’ to give 9.8 g of cefuroxime 
ax&I which was shown by IR (Nujol) (which was 
similar to that in RG. 1) and microscopic examination 
to be amorphous The acetone content (GLC) was 
2.9%. lmpuritia tiy HPLC were 3.4% m/m and the 
isomer ratio was 1.5411. 

F&owing the, dbove procedu!e. Parr: amorphous 
cefuroxime axetil was also obtained using IMS. mctlm- 

10 
After the addition the suspension was stirred for a fur- 
ther IS minutes, filtered, washed with di-isopropyl 
ether (100 ml) and dried overnight in vacua at SO’ 10 
give 5.5 g of amorphous ccfuroximc aactil. Microscopic 
examination suggested < I% crystalline material. [a]o 
(1% dioxan)+36’, Et rmJ% 387 (McOH). Solvent con- 
tent (GLC), 1%. 

EXAMPLE 22 

Cold water was fed at a rate of 750 ml min - I into a 5 
I plastic bcakci littcd with a horizontal aperture just 
below its top edge The water was additionally agitarcd 
by means of a paddle stirrer (600 r.p.m.) while a stream 
of nitrogen was bubbled in at 12 1 min- t. A solution of 
a mixture of the R and S isomers of ccfuroxime axetil 
(200 g) dissolved in a warm (45’) mixture of acetone 
(600 ml) and water (66 ml) was then added with the aid 
of a peristaltic pump at a consldnt rate over 13 minutes 
into the vortex of the water. The precipitated amor- 
phous cefuroximc arctil was ‘carried through the hori- 
zontal aperture as a froth and collected. The amorphous 
cefuroxime axetil product wh harvested immediately 
and dried to constant weight in vacua at 55’ to yield 170 
g. Solvent content (GLC)<O.OI m/m. Impurities by 
HPLC were 1.8%. The isomer ratio was 1.14:l. [a]~ 
(I % dioxan)+40’: Et Cm’% (v&H) 395. X-ray ctystal- 
lography~revcalal the product was substantially aJttor- 
pbous with a small cuntent of cr)istaltine material. 

EXAMPLi 23 
A ca 1:l mixture of the Rand 6 isomers of ccfuroxime 

axctil (la0 g) was dissolved by stirring in acetone (1 1) 
and warming to 40’. The roll& of a drier were heated 
to 75’. steam (two bar prasur#) was put on the jacket 
and 737 mm vacuum applied to the apparatus. Using a 
roller speed of 1.75 rpm the prkparcd solution of sefu- 
roxime axeril was sucked in at a rate of ca 200 ml/t&t. 
The product was knifed from fhe rollers and collected 
in 94% m/m raovcry. lmpmities by l$PLC were 1.1% 
m/m. Solvent (GLC) contcnt,was 1.6% in/m. X-ray 
crystallography and i&a-red (NujcZJ indicated that the 
marerial was amorphous: nhe l!Jujol infra-red spectrum 
was similar to that shown in FBG. I. 

nol and ethyl acetate as solvents. 45 EXAMPLF 24 
EXAMPLE 20 A solution of a ca I:1 mixtur,e of the R and S isomers 

A ca 1:l mixture of the R and S isomers-of cetioxime of ctfuroxime ax&l (IO g) in dioxan (100 ml) was freeze 
ax&l (5 g) was dissolved in boiling cthylacctnte ~(200 dried to give the product (I 
ml) and waccnva&j a( a~os$,&c prasurc go 10 ,,,j & 

.7 g) which contained 
yo dioxan 5.5% m/m after b+ng mab sieved and oven 

The solution was kept hot and addal dropwisc ova 27 dried in vacua at SO’ for 20 hok The infra-red (Nujol) 
minutes to rapidly jtirred petroleum ether (bp. 60’ - Bo’: spectrum was similar to that( shown in FIG. 1. The 
560 ml) maintained below 3’. After the addition the infra-red vujol) spectrum and mi’croscopic cxamina- 
suspension was stirred for a fut@tcr IO tninuta. filtacd. tion confirmed the amorpho$ nature of the product. 
dispiaccmeot washed tith petroleum c&m (bp 1) [aJo(l% in dioxan)+37’; Et :,,,I% (MeOH) 386. 
W-80’) and dried overnight in vacua at SO’ to eve 4 5 
g of amorphous cefuroxitJle ax&l. Solvmc content EXAM PL!E’ 25 

(GLC) 0.25% m/m; [a]o(l% in dioxqn)+ 39’; Er m’% A slurry of sodium cefuroxi&e (20 g) in dimethylacet- 
(M&OH) 386. Minoscopic examination couf’ed the amide (100 ml) was cooled 10 14’ and (RRS) l-acetox- 
amorphous nature of the product. 60 yethyl bromide (IO ml) was added. The mixture was 

EXAMPLE 21 
stirred at 14’ for 45 minutes bqforesanhydrous potassium 
carbonate (0.5 g) was added. After stirring for a furtha 

A ca 1~1 mixture’of the R and S isomers of Gfurox- 45 minutes c:hyl acetate (200 h) and 3% sodium bicar- 
imc axetil (6 g) was dissolved in boiling dichloromcth- bunate solu’ti~n (200 ml) wer$ added. The mixture was 
ane (240 ml), allowed to’cool and filtered. The f.luarc 65 stirred at ambient tcmpcratuqc for 1 hour and the two 
was distilled to a volume of 55 ml at atmosphtnc prcs- phascr were allowed to scpardtc. The aqueous layer was 
sure and added dropwise. over 42 muwf~s. to rapidly washed wi:h ethyl acetate (I@ ml) and the IWO organic 
srirred dl-Isopropyl ether (195 ml cooled below 1’ C laycrr WC& then washed sequentially wlrh hl hydro- 

JA 71 



4,562,18 1 
I1 12 

chloric acid (100 ml) and 20% sodium chloride solution scrvalivcs if necessary. using aqueous Or organic sol- 
(30 ml). The combined organic layers were stirred with vcm methods. 
charcoal (2 g) for 30 minutes before filtration. The til- As an alternative to the preliminary slugging smge. 

tmte was concentrated in vacua IO 176 ml. Water (1.9 the blend may be dcnsilicd by roller compaction or the 
ml) was added to the concenlrati which was run into 5 blend may be compressed directly into tablets 
stirred 60’-80’ petrol (1.76 I) over IS minutcr The 
precipitated product was filtered off and washed with a 
mixture of petrol (IOS ml) and ethyl acetate (I2 ml) 2 GPSUIC 
followed by petrol (118 ml). Drying II 40’ in vacua Compusilion mg/oprule 
gave ccfuroxime axetil 17.9 g: Solvents (GLC). ethy- IO Gf,,ror,mc uccd accordmg ml m kquwdenl 
lacerate 1.6%. petrol 1.5%; impurities by HPLC 4.1% 80 the invmt*a 10 ZM ml ccfurorimc) 

m/m. isomer ratio 1.06~1; Et -1% (MeOH) 364. The M~cracyrollinc ccllulow 14.75 

infra-red spectrum in Nujol was typical of the amor- 
Hydrogtiucd Vcgeuble oil 4.0 
Sodium lauryl Stdphale 9.0 

phous material. Sdicon Dtozide 1.2s 

I&AMPLE 26 IS 

Acetone (2000 ml), water (324 ml) and IMS (36 ml) Method of Preparation 
were added to a stirred flask followed by a ca l:l mix- 
ture of rhc R and S isomers of ccfuroxime axctil(600 g). 

The active ingredient was densifted by roller com- 

The contents of the flask wcrc heated to 42’ and stirred 26 paction then consecutively passed through a 20 mesh. 
30 mesh and 60 mesh screen. The rcmainine ineredicnts until the solid dissolved. Immediately prior to use the -- 

solution was cooled to 20’: 
1 ” 

were passed through a 60 mah screen together with a 
small quantity of the ictive ingredient and then blended 
with the rest of the active ingredient 

The blend was then filled into size 0 hard gelatin 
capsula fo a target till weight of 339 mg. 

Water (Zoo0 ml) was added to the precipitation vc~sel 
and stirred at 800 rpm., Nitrogen was fed into t.hc SOIU- 
lion at the centre of the vortex cauxcd by the ‘impeller al, 25 
10 I min- 1. 

Water (850 ml/min) and the ccfuroxime axetil solu- 
tion (I I5 tnl/min) was added simul~ancously into the 
turbulent ronc in the precipitator. The ovcfiow from 
the precipitator was dircotcdonto a I25 micron mesh 30 
screen where the prccipilatcd product, in Ihe form of an 
aerated slurry. was retained and the clear liquors passed 
through, IO be discarded. 

The precipitated product collected on themcrccn was 
transferred to a filter fitted with a filter paper for further 35 
dewatcring. The dcwatered product was,dried in vacua 
at 45’ until the moisture content was reduced to less 
than I % lo yield 4 IO g of ccfuroxime ax@ 

The infra-red (Nujol) spectrum confirmed the sub- 
stantially amorphous nature of the product 40 

Pharmacy Examples 

I Tablet 

Polyetbylac &A 
6003 (miacabcd) 
Siliia Dooxide 
Total weight 

Method of Preparation 

The polyethylene glycol. sodium lauryl sulphatc. 
sodium starch glycolate and silicon dioxide wcrc paswd 
through a 60 mesh screen and blended with a small 60 
quantity of the active ingrcdicnt. This was tbcn blended 
with the starch and the rest of the ingredients and tablet 
slugs prepared by direct compression. ne slugs were 
broken down through a 20 mesh sieve and the resulting 
granules compressed using normai concave punches to 6S 
a tablet weight of 500 mg. 

The ublct may then be film coated with ccllulow 
dcrivativcs with plastrciscrs. colouring agents and prc- 

Method of Preparation 

The sodium lauryl sulphatc. hydroxypropylmcthyl- 
cellulose and flavour were trituratcd with the active 
ingredient. This blend was then further blended with 
castor sugar. adding thk latter in fwo stager The cor- 
rect weight can then be filled into a suitable contamcr 
c.g. sachet of suitable laminated foil and sealed by heat. 
Before UK the powder is constituted by adding about I5 
ml water shortly before administration. 

Method of Preparation 

Some of the coconut oil was heated. then the lccirhio. 
butylhydroxybcnzoatc aluminium stcaratq hydroge- 
nated castor oil. icing sugar and sodium chloride were 
added co the oil ylrh mixing. 

The mixrurc was cooled z&d the cefuroxime axcui 
and flavour added. The remainder of the required coco- 
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rut1 oil was then added and the preparation was mired 8. An ant~bacterial~pharmacc~tical composition con- 

and refined. mining an antibactertally ~~~CC~IVC amount of ccfurox. 

WC claim: imc axetil accordtng to clatm I tn admixture wtth one or 

1. Ccfuroxime ax&l in amorphous form csstntia77y more pharmaccuticai carriers or excipients. 

free from crystalline material. and having a purity of at ’ 9. The antibacterial pharmaceutical composition of 

least 95% aside from residual solvents. 
claim 8 whcrcin the cefuroxime ax&l is present in the 

L The product of claim 1 which contains less than 
form of a mixture of R and S isomen. 

3% m/m of impurilies. 
10. Th antibacterial pharmaceutical composition of 

claim 8 wherein the mole ratio of R IO S isomers is from 
3. The producl of claim I in the form of a mixture of ,o 3.2 to 2:) 

R and S isomers. 
4. the product of claim 3 wherein the mole ratio of R 

11. The antibacterial pharmaceutical composition of 
claim 8 wherein the mole ratio of R to S isomers is from 

to S isomers is from 3.2 to 2:3. 0.9:l to l.I:l. 
9. The product of claim 3 wherein the mole ratio of R 12. The anttbactcrial pharmaceutical composition of 

to S isomers is from 0.9:1 to l.l:l. 1s claim 8 wherein the ccfuroximc ax&l is in the form of 
6. The produc( of claim 1 in the form of hollow mi- hollow microsphera. 

cro<phcra 13. The antibacterial pharmaceutical composttion of 
7. A method of combatting bacterial infections Of the claim 8 adapted for oral administration. 

human or animal body which comprises administering 14. The antibacterial pharmaceutical composition of 
to the -id body or;Jjy or rcct,aIly an ctTective amount 20 claim 13 in dosage unit form containing from H) to 500 
of a, highly pure substantially amorphous fOtt’n Of Cefu- mg of ccfuroxime axetil. 
roxime ax&l as claimed in cIaim 1. 

. . . . . 
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PROOF OF SERVICE BY OVERNIGHT COURIER 

In Re: NONCONFDDENTIAL BRIEF OF DEFENDANT-APPELLANT 
RANBAXY PHARMACEUTICALS INC.; No. 01-l 15 1 

Caption: Ranbaxy Pharmaceuticals Inc. vs. Glaxo Group Limited, et al. 
Filed: IN THE FEDERAL CIRCUIT COURT OF APPEALS (via Federal Express) 

STATE OF CALIFORNIA ) 
) ss: 

COUNTY OF LOS ANGELES 1 

I am a citizen of the United States and a resident of or employed in the City and County of Los 
Angeles; I am over the age of eighteen years and not a party to the within action; my business 
address is: 350’South Figueroa Street, Suite 400, Los Angeles, California 9007 1. On this date, 
I served two copies of’ the above-entitled document on the persons interested in said action by 
placing sealed envelopes in the service of an overnight courier for next business day delivery, 
addressed as follows: 

ARNOLD B. CALMANN, ESQ. 
WILLIAM F. MADERER, ESQ. 
Saiber, Schlesinger, Satz 

& Goldstein, LLC 
One Gateway Center, 13th Floor 
Newark, NJ 07 102-53 11 

STEPHEN B. JUDLOWE, ESQ. 
DENNIS J. MONDOLINO, ESQ. 
JANET B. LINN, ESQ. 
JASON A. LIEF, ESQ. 
Hopgood, Calimafde, Judlowe 

& Mondolino, LLP 
Lincoln Building 
60 East 42nd Street 
New York, NY 10165 

NOTE: Defendant-Appellant files this brief pursuant to FRAP 25(a)(2) 
(B)(ii): “A brief or appendix is timely filed . . . if on or before the 
last day for filing, it is dispatched to a third-party commercial 
carrier for delivery to the clerk within 3 calendar days.” 

I certify (or declare) under penalty of ,perjury that the foregoing is true and correct. Service and 
court filing executed on January 9, _ 300 I, at Los Angeles, California. 


